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Meters and the Act 


ROADLY, progress in the meter world has taken 

place in four main stages, marked by events of 

major importance which, within those narrower 
limits of commercialism more closely linked with tech- 
nical progress and peculiar to the supply industry, 
have controlled advancement in definite steps. In this 
way the forward movement has contracted with the 
more evolutionary commercial-technical developments 
of other sections of electricity supply engineering. 

First, with the establishment of the supply industry 
the already developed elementary electricity meter was 
generally accepted as a necessary adjunct of compara- 
tive unimportance. Secondly, the establishment of pro- 
perly organised meter departments by a few of the 
more enterprising of the undertakings gave the 
meter engineer his first real status in the supply 
field. Then, a few years after the war, organisa- 
tion of the meter engineers, marked by the foun- 
dation of the Meter Engineers’ Technical Associa- 
tion and its incorporation later as a separate section in 
the Institution of Electrical Engineers, resulted in a 
really wide awakening to the importance of meter en- 
gineering. Finally, the passing of the Meters Act of 
1936 will result in—what? There exists a good deal 
of apprehension on this last point, but we feel that the 
position could be seen much more clearly with a fuller 
appreciation of the events and results to which we have 
referred. 

Can the fact that undertakings will be called upon 
to provide and maintain apparatus and facilities for 
the certification (proper testing) of meters do other than 
raise the status of the meter engineer? After all, such 
compulsion does mean, in effect, the establishment of 
properly organised meter departments, the inadequacy 
of which has been so bitterly complained about by the 
meter man himself. Why should the appointment of 
official examiners by the Electricity Commissioners 
have any adverse effect on the meter engineer’s status? 
To say the least, such appointments will certainly set 
a standard of proficiency—necessary to professional 


status of any kind—and we doubt if there are many who 
will deny that it was, and still is, essential to establish 
a better means of certification of meters. 

Many are concerned about the proposal, or shall we 
say concession, permitting a number of undertakings 
to establish a common testing centre in which meters 
can be certified. In the past undertakings have striven 
to be self-sufficient. If that aim were persisted in we 
should see each small undertaking endeavouring to set 
up its own testing arrangements. But we believe that 
the Act has altered these ideas. But what is to decide 
whether an undertaking is big enough to establish a 
testing department for itself or small enough to co- 
operate with others ? 

In the uncertainty pending the Act which will prob- 
ably result from the McGowan Report, many of the 
smaller undertakings may be excused for shelving such 
considerations until they know what will be the ulti- 
mate size of their organisations—if they retain their 
identity. But is it generally uneconomic for even the 
small undertaking to establish its own centre in these 
days when consumers are counted in thousands and 
expenditure on meters is more than was spent on cables 
at one time? Is the cost of testing equipment pro- 
hibitive ? 

We suggest that when the new requirements are put 
into force after the ‘‘ appointed day’’ a stabilisation 
will be brought about of the ideas born of the change of 
outlook indicated, and that not the least of the results 
will be a reduction in the number of sizes of the meters. 
Days are past when it was necessary to carry a sizeable 
carbon lamp to provide a creeping current when testing 
a meter on site, and we now have meters avail- 
able which will deal with the lightest and heaviest 
of currents normally required by the domestic 
consumer. 

Then will not both supply men and manufacturers 
find scope for advancement in the professional. con- 
siderations of the Act, which are in some. quarters 
obscured by political and personal predilections ? 
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The Torquay issued of the 1938 Convention of the 
Convention 1I.M.E.A. which is to be held at Tor- 
quay from May 28rd to 27th. All the 
features which have proved successful in past years 
have been retained, but it seems that the business side 
is to be extended. Four papers are mentioned—this is 
the usual number—but, in addition, time is being 
allowed for another paper, the title of which is to be 
announced later. The proceedings for the Wednesday 
morning session have not yet been settled; presumably 
another paper will be presented, unless a discussion on 
electrical legislation is considered necessary. The sub- 
jects so far announced are the central control of street 
lighting, hire-purchase schemes, heavy engineering and 
air conditioning. The first and last are comparatively 
new subjects, and air conditioning, particularly, should 
give scope for an interesting and useful discussion. 


LinE insulators are more severely 
affected by lightning than any other 
type of electrical apparatus. Even 
after withstanding tests at power fre- 
quency voltages they may fracture on the application 
of impulse voltages at or above the value of minimum 
spark-over impulse voltages. In a contribution to the 
Journal of the Institution of Electrical Engineers, Dr. 
T. EK. Allibone discusses the results of investigations 
made by a sub-committee of the International Electro- 
Technical Committee, from which the conclusion may 
be drawn that, despite differences in results obtained 
in high-voltage laboratories in various countries and 
the lower degree of accuracy obtainable than in tests 
at power frequencies, there are enough data available 
to warrant the introduction of standard tests which 
would eliminate types that are punctured at relatively 
low impulse voltages. A point that emerges is that 
fatigue arising out of repeated applications of voltage 
near the puncture voltage does not appear to be an 
important factor in insulator failure. It would appear, 
however, that the technique is not yet exact enough to 
enable differences between the impulse spark-over of 
components to be employed for co-ordinating line and 
station insulation. 


A NOTABLE point about the 635,000 kW 
Generating of new generating plant arranged for 
Plant last year by the Central Board and 
for 1940 owners of selected stations (see p. 31) 
is that its aggregate capacity is nearly 
60 per cent. more than was budgeted for in 1936 at 
approximately the same total cost.» The main turbo- 
alternators average 39,000kW each, against 32,000kW, 
five out of seventeen being rated at 50,000 kW or above 
as against two out of the thirteen approved in 1936. 
Boilers also show an advance in size, the average 
evaporative capacity being 175,000 lb. per hour com- 
pared with 155,000; twenty-four out of thirty-nine, in- 
stead of seventeen out of thirty-three, have individual 
ratings of 150,000 lb. or over. There are fewer cooling 
towers than before, three with a total capacity of 
nearly 10 million gal. per hour contrasting with eight 
aggregating some 14} million gal., but the new one to 
be erected at Hams Hall is to be capable of dealing 
with no less than 5 million gal., the largest of which 
we know. The cost of the plant approved last year 
brings the total expenditure on plant for selected sta- 
tions during the past four years to close on £35,000,000. 
In most cases the new plant is required for the winter 
of 1940, and many of the units are already under con- 
struction at the manufacturers’ works. 


Insulator 
Testing 


Wate the decline in tramway traffic 

Trolley-bus that has marked recent years continued 
Progress in 1936-37, trolley-buses made a better 
showing than they have done previ- 

ously. The Ministry of Transport’s return shows that 
of the ten systems closed down within the period five 
serving towns with the biggest populations, with one 
exception, adopted trolley-buses. In the smaller towns 
it may be assumed that the traffic density was low 
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Prewiminary details have now been. 
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enough to favour the use of the oil-engine bus, but it 
is disappointing to find that trolley-buses did not secure 
the reversion of the tramcar load in a large city like 
Norwich. Trolley-buses picked up only 75 per cent. 
of the passenger traffic lost to the tramcars outside the 
area of the London Passenger Transport Board, but the 
consumption of electricity by the two combined was 
appreciably increased, due presumably to better ser- 
vices, the kWh per vehicle mile also rising to some 
extent. 


vehicles secured a larger proportion of the growth in 
passenger traffic. Trolley-buses carry only about 6 per 
cent. of the passengers conveyed by public vehicles and 
tramcars 33 per cent. While a large proportion of the 
balance is, no doubt, at present unsuitable for electrifi- 
cation, the position would have been far better but for 
anomalies in the prices charged for energy. 


Ar about the beginning of the present 
century a term that mystified engine 
builders’ apprentices occasionally ap- 
peared upon blue prints. That was 
“*n.h.p.,’’ which, they were told, was 
an antique basis of reckoning the size of an engine and 
belonging to the age when specifications laid it down 
that ‘‘ cylinders shall be well and truly bored.’’ The 
expression had even then lost any practical significance 
it may once have had and required a calculation (vary- 
ing formule being used) to turn it into i.h.p. or b.h.p. 
It seems strange to come across ‘‘ nominal horse 
power”’ in the recently issued report of the Depart- 
mental Committee on examinations of engineers in the 
mercantile marine, in which it is referred to as having 
been for many years an obsolete term. The Com- 
mittee feels that its continuance is scarcely justified, 
and recommends that at a convenient opportunity this 
nomenclature should be brought into line with current 
conditions. To electrical men, accustomed to the pre- 
cision of measurement possible in their own branch of 
engineering, this may seem a mild way of putting it. 


‘* Nominal 
Horse 
Power’”’ 


THE current quarterly bulletin issued 
Switches in by the Home Office under the title of 
the Neutral ‘‘ How Accidents Happen ’’ (Stationery 
Office, 3d.) contains descriptions of 
thirty-four accidents. Only one is electrical, and con- 
cerns the results of an electric shock caused by the in- 
sertion of a single-pole switch in the neutral instead 
of in the outer of a lighting circuit. This method of 
connection is definitely prohibited by the Home Office 
Regulations, which apply to premises coming under 
the Factory Acts. As regards other premises, the 
Electricity Commissioners’ Regulations authorise an 
undertaking to refuse to supply an installation unless 
all single-pole switches are connected in live conductors 
only, and the I.E.E. Wiring Regulations explicitly re- 
quire compliance with this condition. The singling 
out of this type of accident by the Home Office is justi- 
fied, as the carelessness in installation it implies is far 
too common. 


Many people find the sectional 
meetings of the World Power Con- 
ference held during the six years that 
separate one main Conference from 
another of greater interest than the more ambitious 
full meetings. In any case their more specialised 
nature permits greater concentration on a few practical 
issues, and the technical programme (outlined on 
page 24) of the meeting which opens next August at 
Vienna indicates that it should be well up to the 
standard of its predecessors in this respect. Its main 
subject, the supply of energy to certain groups of 
consumers, is so vital a factor in the spread of electri- 
fication that the pooling of the experience gained by 
the forty-six subscribing countries in dealing with the 
problems of a still fluid technique should result in a 
most profitable exchange of views. 


World 
Power 


Relating the figures to road transport as a © 
whole, . however, we find that other passenger service 
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Meters and Testing Equipment 


With some notes on time switch control 
The influence of the new Meters Act and the forthcoming Distribution Bill has been felt in the meter world. These and 


other factors affecting meter development are considered in the following article. 
equipment in view of the requirements of the Meters Act. 


Particular stress is laid upon testing 


It is in this direction that manufacturers’ activities hare been 


concentrated during the past year, resulting to a large extent in a slowing-up in the production of new and improved designs 
of meters. Street lighting developments continue to spur time- switch manufacturers on to greater efforts some of which are 
reviewed in our notes. 


HE present time is probably unique in the meter world 
in that the recently introduced Meters Act, the 1937 
revision of B.S.S. No. 37, and the period of suspense 
pending the introduction of the Bill resulting from the 
McGowan Report have brought about a curious state of affairs 
which, superficially, suggests a slowing-up of development of 
meters proper. 
We are inclined to think that fundamentally the require- 
ments that only approved meters shall be used and that all meters 
installed shall be certified will have a stabilising 


in mind that such a meter eliminates the necessity of changing 
the meter as the load increases. 

Normal economics alone seems to justify a good deal of this 
development, but perhaps the greatest support will be found 
in the fact that the Meters Act demands that every meter must 
be recertified before being supplied to another consumer. In 
the English Electric bakelite-cased ‘“‘Type U.W.B.”’ meter 
overload capacity has been very carefully considered, and the 
limits of error specified are not exceeded up to 300 per cent. 
of full load. 


effect, although the actual number of types of 
meters in existence may be lessened; that the 
reduction of the limits of error called for in 
the revised specification must be for the 
ultimate good, from the point of view re- 
cently expressed in the ELgcrricaL REVIEW 
by Mr. G. E. Moore that the real test of 
every meter is its ability to maintain its 
accuracy; and that the longer the in- 
dustry has to wait for the new Distribution 
Bill the greater will be the retarding 
effect on prepayment meter development. 

Aron Electricity Meter, Ltd., attributes 
the fewer new designs of late to the extra 
commitments involved in the Electricity 
Supply (Meters) Act. Supply authorities 
have been concerned with the procedure 
and equipment for carrying out the Elec- 
tricity Commissioners’ requirements, while 
the manufacturers’ main concern has been 
to ensure that all their products are of an 
approved type before the ‘‘ appointed 
day’’ arrives. (It has not yet been fixed, 
by the way.) 

Design and development, therefore, 
have given place to a concentrated study 
of existing products, and the Aron Com- 
pany has carried out a complete review of 
its designs and is examining obsolete 
models with a view to securing approval for such meters as 
are still in use. In future, the company says, a lag must neces- 
sarily take place between the development of new meters and 
their marketing, because of the time taken up by the Electricity 
Commissioners’ examination and approval, and undoubtedly 
this will result in a reduction of the number of new types 
developed. 

But we feel that 
there is another rea- 
son for expecting a 
reduction in the num- 
ber of models of 
meters available, and 
that the inclusion of 
a 25-A meter as a 


John Smith stand- 
ard clock for meter 
testing 


standard in place of 
the 20-A and 40-A 
sizes by B.S.S. No. 37 
may be the thin end 
of a wedge. Ferranti, 
Ltd., remind us that, 
following the stand- 
ardisation of the 25-A 
rating, all their types of a.c. meters can now be supplied at 
this standard. The same specification recognises and defines 
the long-range single-phase meter, and Ferrantis inform us 
that the ‘‘ F.L.” meters up to and including 50 A and all types 
of “F.L.P.” meters up to and including 25 A are normally 
supplied with long-range characteristics. 

The English Electric Co., Ltd., holds the view that meters 
of the long-range type are rapidly becoming more generally 
adopted because of the great domestic-load expansion, bearing 


Venner two-part meter with separate sealable 
door 


In designing its 25-A meter to meet the new recom- 
mendation the Electrical Apparatus Co., Ltd., was 
influenced by the following considerations. At the 
upper end of the range the usual 100 per cent. over- 
load capacity of the long-range meter should be 
adequate, there being an automatic increase from 
40 A to 50 A in the rating increase 
from 20 A to 25 A. At the lower 
end of the range, however, there 
would ordinarily be an upward 
movement of the limit of con- 
sistent registration, leaving below 
it an appreciable load range of 
great importance. ‘I'he new meter, 
therefore, has a very much higher 
torque and a curve specially 
flattened in the region of from 3 to 
1/20th load in which variations 
most commonly occur. 

The possibilities of reductions in 
ratings suggested by the above 
considerations call to mind Major 
Amberton’s advocacy in our pages 
of a single universal size of 
domestic meter. He said that 
the low-load performance of the 
modern 25-A meter was good 
enough for the smallest load of the 
smallest consumer, and that the 
advantage of simplification brought about by one size would 
outweigh the scientific advantages of using smaller meters. 
An interesting observation on this point is that the list of 
approved meters covering ten years up to January, 1937, issued 
by the Electricity Commissioners shows that out of about 
130 types of meter there are more than 100 with three or more 
sizes up to 20 A or 25 A. 


Influence on Testing Equipment 

Whether or not the factors mentioned have had any real 
retarding effect on meter development, it is certain that the 
Meters Act, particularly, has enormously accelerated progress 
in connection 
with meter-test- 
ing equipment. 
Under the Act 
the compulsorily 
employed 
approved meters 
will have to be 
tested by ap- 
proved appara- 


B.E.M. two-part 
meter 


tus and methods 
and found to be 
within the re- 


cently revised 
limits of error. 
Mr. Lawson 


tells us that 
nearly a million 
meters are pro- 
duced fer the 
home market 
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each year, so that the work of certification will be no small 
matter. It is not surprising, then, to find a rapid increase in 
the demand of supply undertakings for modern testing equip- 
ment. For a.c. control gear the Act stipulates that the power 
factor of the main supply must not be varied by more than 
3 per cent., and we are reminded by the Metropolitan-Vickers 
Electrical Co., Ltd., that this particular condition is a standard 
feature of their equipment. 

A development in the design of polyphase equipments has 
made the power factor adjustment of each phase entirely inde- 
pendent. The current and voltage adjustments have been 
independent for a long time, but the principle has not been 
extended to power-factor controls owing, to the additional cost 
of phase shifters. Now, however, a variable auto-transformer, 
similar to that used for current control, is employed, with con- 
sequent lower cost. The transformer is connected phase to 
phase, and a complete range of power-factor control is per- 
mitted. 

A further polyphase development is a three-phase, three- 
wire equipment 
representing a 
considerable sav- 
ing for those 
undertak-. 
ings which have 
few or no three- 
phase, four-wire 
meters. This 


“F.L.P.B.” op- 
tional-coin unit 
(Ferranti) 


equipment also 
has independent 
voltage, current 
and power-factor 
controls, and it 
may be used as 
two separate 
single - phase 
units. 

The design of single-phase equip- 
ments has been altered mainly be- 
cause the Meters Act requires watt- 
hour meters to be tested within cer- 
tain limits at certain power factors. 
The standard equipment catered for 
a control from unity to zero lagging, 
but was nominal only at unity owing 
to the inductance of the meter coils 
giving a slightly lagging power 


Time-controlled step-rate meter 
(Measurement) 


factor. Whilst this was within the 
prescribed limits it was not possible 
to obtain unity conditions precisely. 
The advantages of the new scheme, 
which operates from a polyphase 
supply, are that a larger VA output 
for the same capacity testing trans- 
formers at 0.5 and zero power factors 
is permitted, while a complete range 
from zero lead through unity to zero lag for any value of 
current on any range may be obtained. 

A brisk demand for precision-grade meters has also resulted 
from the specification of the Electricity Commissioners for 
rotating sub-standards for testing meters submitted for certi- 
fication under the Act. A portable meter of this type intro- 
duced by Chamberlain & Hookham, Ltd., has two counting 
trains, one of which registers kWh and the other revolutions 
of the motor. 
revolution indices to zero after observation has been made, and 
the rotor may be observed through a window in the front of 
the case. The rotor has 100 divisions and a fixed index 
adjacent to the edge permits accurate observation to yg part 
of a revolution. 

There is also a stationary test-bench model which, in spite 
of its cast-iron case and bottom terminals, has errors well 
within the prescribed limits. The counting train reads in 
kWh or, alternatively, in motor revolutions. The Aron Co. 


tells us that by suitable modifications its existing sub-standards. 


have been made to give the required performances without 
alteration in the constructional features. The principal modi- 
fication is concerned with the electromagnet only to give the 
required electrical performance. 

An M.-V. portable sub-standard for disc-revolutions tests 


A resetting device permits replacement of the - 
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has a register under a 
large round window 
with one dial about 
3 in. in diameter, re- 
gistering one Wh per | 
revolution and having | 
100 divisions, and also 
two smaller dials 
counting ones and 


Everett Edgcumbe 
sub-standard watt- 
meter 


tens per division. A 
half-turn of a knob 
resets all these 
pointers to zero. 
Another sub-standard 
of the same make is 
arranged for panel 
mounting and is de- 
signed for long-period dial tests. The register is on the front 
of the meter behind a glass window, and the terminals are 
on the under-side of the cast-iron case. The register comprises 
one dial about 3 in. in diameter with 100 divisions and five 
smaller dials each about 3 in. in diameter. 

As distinct from the rotating or integrating sub-standard 
meters referred to, a spate of sub-standard indicating instru- 
ments for meter-testing stations is directly the result of the 
Meters Act, and instrument and even precision clock manu- 
facturers are now more closely associated with service meter 
developments. From this point of view the fact that Sangamo 
Meters and Weston electrical instruments are now being 
manufactured in a combined factory seems very apt. A com- 
plete range of testing equipment includes Fuller test benches. 

Everett Edgcumbe & Co. tell us that another result of the 
Act is that they have broken away from tradition in a number 
of directions. Their sub-standard wattmeters, for example, 
besides complying with B.S.S. 89 
and the Electricity Commissioners’ 
requirements, embody a novel form 
of scale. A low-powered lens with a 
self-contained illuminator is so 
arranged that the scale and pointer 
are brightly illuminated inde- 
pendently of the room lighting. The 
scale and anti-parallax mirror are 
contiguous instead of being separated, 
and in this way the elimination of 
parallax errors is greatly simplified. 
It is claimed that readings are ob- 
tained with a precision equal to that 
possible with the ordinary scale of 
twice the length. 

Another innovation is in connec- 
tion with voltage ranges which are 
so selected that the useful portion of 
the scale corresponds to its maximum 
scale instead of the upper 25 per cent. 
being wasted. The full-scale deflec- 
tion corresponds with the product of 
rated current and 125 and 250 V, 
respectively, in- 
stead of 150 and 
300 V. The 125-V 
range can be 
used for any 
voltage up to 250, 
thus doubling 
the sensitivity of 
the wattmeter, 
either for low 


B.I. dual - coin 
Prepayment 
meter 


current measure: 
ments or for 


tests at 0.5 power 
factor. 

In response to 
the call for an 


accurate time 
standard for 
meter testing, 
John Smith & 
Sons have intro- 
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duced a specially designed clock. Here, again, good visibility 
is a feature, and is obtained by the employment of a 12-in. 
diameter silvered dial with engraved and black-filled second 
and half-second division marks. The ordinary time dial is con- 
centrically engraved and of small diameter, so as not to confuse 
the operator. A truly dead-beat escapement with a balanced 
centre seconds hand gives clear definition of all the time 
intervals. Whereas the maximum error permitted by the Act 
is thirty seconds in twenty-four hours, the actual clock error 
is less than half this, or about 0.002 per cent. 

Everett Edgcumbe have developed a standard clock for check- 
ing and adjusting stop watches. It has a half-second pendulum 
with a centre seconds hand moving over a bold dial in steps 
of nearly { in. and capable of extremely close regulation. The 
clock is electrically wound and is contained in an oak case 
suitable for either wall or bracket mounting. 

The model ‘‘ A.20’’ sub-standard stop watch produced by 
British Sangamo Co., Ltd., conforms with the specification 
associated with the Meters Act. in beating and recording to 
0.05 second. The model ‘‘ A.100’’ watch of the same make 
also has a special point of interest, in that it is a model supplied 
to the Electricity Commissioners for use by meter examiners. 

We have often heard meter engi- 
neers complain of the futility of 
operating an approved meter by a 
non-approved current transformer. 
Several manufacturers are now 


Three-phase, 
3-element C. 
equipment 


4-wire, 
& 


producing precision- 
type current trans- 
formers for use with 
precision _sub-stand- 
ard meters and in- Smith’s variable-tariff 
struments, e.g., for prepayment meter 
operating the modified Sangamo sub-standards there are 
precision-type current transformers with multi-range primaries. 

A range of G.E.C. precision-grade current transformers has 
been developed in portable form for both meters and indicating 
instruments by Chamberlain & Hookham. ‘The Class A.L. 
transformer produced has three primary ranges obtained by a 
series-parallel arrangement of the primary windings. One 
model has, in addition to the self-contained primary windings, 
provision for inserting turns through an opening in the core 
which permits current ranges up to 600 A to be obtained. Ina 
7.5 VA class these transformers with inserted turns can be 
made up to 1,200 A maximum. Alternatively, both trans- 
formers can be supplied with a wide range of self-contained 
primary windings without the series-parallel arrangement. 
By means of inserted turns or self-con- 
tained primary windings in a laboratory 
standard transformer practically every 
ratio specified in B.S.S. 89/1936 can be 
obtained. 

The call for Class A.L. current trans- 
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current passes straight through the wattmeter coil. An 
ingenious arrangement of series and shunting impedances 
ensures that the constants are identical whether the instrument 
is connected direct or through one of the transformer ratios. 

For determining ratios and phase displacements a sub- 
standard transformer of still greater precision has been 
developed along the lines suggested by Dr. Arnold. It covers 
all B.S.I. currents up to 600 A and has a phase displacement 
of only about 4 minute and a ratio correct to within less 
than one part in ten thousand. 

The model E.327 


Class A.L.  multi- 
range current trans- 
former is a new 


Weston-Sangamo de- 
velopment, by which 
all the necessary 
ranges for meter test- 
ing can be obtained 
when used in connec- 
tion with two watt- 
meters. 


Standard’ 25-A 
meter (E.A.C.) 


This new current 
transformer has 


wound = primary 
ranges of 100, 50, 20 
and 10 A, and by 
means of inserted 


turns primary ranges 
of 1,200, 600, 400, 300° 
and 200 A can be ob- 
tained. The secondary range is 5 A and the capacity is 7.5 VA. 


Prepayment Meter Development 

During the past few years we have had to stress in our 
reviews of meters that practically all developments were 
mechanical in character, pertaining to prepayment meters in 
catering for various tariffs and tariff changes. The Meters Act 
has afforded us some relief. 

Smith Meters, Ltd., say that the field for prepayment meters 
is confidently expected to enlarge itself rapidly to include many 
consumers who now have quarterly accounts, but would prefer 
““easy payment.’’ On the other hand, the Aron Co. expresses 
the view that during the past year no real demand has arisen 
for any new type of meter to provide a different method of 
rate charging. This is not surprising in view of the uncer- 
tainty regarding the lines of future development. 

There is little doubt that the prepayment meter is one of 
the best means of promoting the use of electricity among 
people of small means, but perhaps the most interesting obser- 
vation of recent times relating to such meters is that of 
Messrs. Prince & Whitehead in their I.E.E. paper on coin 
meter mechanisms. They say that the term ‘‘ prepayment ” 
mechanism is no longer appropriate because the introduction 
of fixed-charge collectors has made it possible to arrange for 
post payment. 

This aspect appears also to embrace the collection of arrears, 
and in referring to Smiths’ new variable-tariff prepayment 
meter Mr. Angold says that in the case of arrears the consumer 
need not pay off all the outstanding fixed charge before getting 
his light. He can obtain light at once, but the fixed charge is 
doubled automatically until the arrears are paid off. An out- 
standing feature of this meter, by the way, is the adoption of 


formers has led Everett Edgcumbe to 
develop a full line of multi-range units 


A Met-Vick 2-kW testing board 


covering all loads from 4 A upwards and 
with ratios which permit compliance with 
the requirement that the sub-standard 
wattmeter shall not be used below 40 per 
cent. of the full scale reading. A com- 
bined current transformer and _ range- 
selecting switch provides that not only can 
any desired transformer range be put into 
circuit, but also that when the switch is 
on the “direct” stud of the primary 
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a method by which the coin action can be removed without 
breaking any seals. This meets the requirements of the Meters 
Act, namely, that the meter shall be sealed by the Electricity 
Oommissioners’ agent. This consideration applies as well to 
two-part tariff meters produced by Venner Time 
Switches, Ltd., which can now be supplied with a 
separately sealable door to allow changing of 
the fixed charge compound, without break- 

ing the official certification seals. Hence 

the meter does not become “ uncertified ’’ 

by such recalibration. 

In spite of the forebodings of a year or so 
ago the demand for the optional-coin meter 
seems to have grown considerably and Venner 
Time Switches, Ltd., tell us that of their range 
of meters the new dual-coin types are particularly 
in demand. 

Psychological considerations have led Ferrantis 
to adopt separate slots for the shilling and penny 
coins, a8 experience has shown that there exists 
amongst consumers an antipathy to placing coins 
of different denominations in the same slot. The 
slots are situated at the front of the meter, in 
which position they are easily seen and readily 
accessible. An appeal to the consumer is made 
by the automatic rejection of wrong or imperfect 
coins without the use of a ‘‘ button B.”’ 

A radical departure in the design of coin mechanisms is the 
operation by pressure on a button instead of by the conven- 
tional rotating knob. The merit of this arrangement lies in 
the simple and robust construction, the coin being used as a 
transmission member in the actuating system. 

The prepayment mechanism of the “‘ U.W.P.” English Elec- 
tric equipment is suitable for either shillings or pennies and 
is arranged so that credit is established prior to the switch 
closing. Under all conditions of credit the mechanism load is 
constant, so that the meter registration remains unimpaired. 
A gravity weight is employed to open the switch once the 
zero credit position is reached. A simple cam mounted on 
the shaft of the differential controls the tripping ‘‘ zero’’ and 


An English Electric prepayment meter 


maintains the switch closed while credit remains. Vibration 
cannot trip the switch even when the consumption limit is 
almost reached. 

Although designed to accept a shilling or a penny the dual- 
coin meter produced by British Insulated Cables, Ltd., is 
operated in the same way as any single-coin prepayment meter. 
One coin slot only is provided, situated on the top of the 
meter. After the insertion of each coin the knob is rotated 
through one revolution; the coin is calipered and the caliper 
piece operates, through a cylindrical cam, a sliding rod. An 
arm projecting from this actuates a sliding spindle on which is 
a gear which meshes with a 24-tooth wheel or a two-tooth 
wheel, depending on the movement of the sliding spindle. The 
coin inserted automatically selects the desired gear train, the 
shilling driving the coin feed differential twelve times as far 
as will a penny. 

The 0. & H., “J.P.M.V.” dual-coin two-part tariff prepay- 
ment meter has a device whereby a fixed charge or rental can 
also be collected, and a novelty is a provision for varying the 
fixed charge. This takes the form of a readily detachable unit 
which is secured by means of two screws to the prepayment 
mechanism. 

The consumer may be debited with a fixed charge of any 
sum up to 3s. per week. The fixed charge is registered by 
means of a small synchronous motor which runs continuously 
and drives through intermediate gearing on to the differential 
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of the prepayment mechanism. On the insertion of a coin the 
pointer of the credit indicator moves to the appropriate mark 
and the pointer travels back at a rate proportional to the 


amount of current used. On reaching zero, if a coin is not . 


immediately inserted the pointer will travel on to “ shilling 
arrears’’ and will continue to register to 15s. arrears. 
Ferrantis say that the use of a small self-starting syn- 
chronous motor is now accepted practice for fixed-charge 
collector mechanisms, and that their own motor will 
shortly be available in a new form for two-part tariff 
meters to permit the highest possible degree of relia- 
bility. The new motor is characterised by the use of 
a flywheel on the flexibly coupled rotor spindle. 
This provides a uniform driving 
speed and maximum starting 
torque. The totally enclosed con- 
struction results in the exclusion 
of dust from the bearings which 
are of a wear-resisting material 
and lubricated by special non- 
sludging oil. 


The Sangamo portable test 
meter 


The B.I. prepayment meter re- 
ferred to can be easily converted 
into a two-part tariff equipment by 
the addition of a fixed-charge col- 
lector with a synchronous-motor 
timing element. Three ranges are provided for, namely, a 
penny to ls. 9d. per week, in halfpenny steps, a penny to 
3s. 9d. per week in penny steps, and 2d. to 7s. 6d. per week 
in twopenny steps. The fixed-charge collector is detachable 
as a complete unit, it being necessary to withdraw the prepay- 
ment mechanism for this purpose. The amount of fixed 
charge can be varied on site without changing gears, using a 
special key or removing the meter cover. i 

The governing feature in the design of the prepayment meter 
produced by British Electric Meters, Ltd., seems to have been 
to permit simplification in meter testing. The fixed-charge 
collector has a device which enables the mechanism to be run 
off at a high speed, thus effecting a great saving of time. This 
simple device is put into operation by sliding a pinion into 
mesh which at the same time disengages another pinion. 
After the tests are complete the original meshing is made and 
the meter is ready for the consumer’s premises. A further 
unique device is the method of locking the whole mechanism 
in position when it is desired to make a change of price per 
unit and the price compound is removed. This comes into 
effect immediately the locking screw securing the compound 
is released. Any credit due to the consumer is thus left intact 
and the readings cannot alter during the replacement of the 
gear. 

The scarcity of d.c. developments nowadays alone renders 
the C. & H. fixed-charge collector of particular interest. It 
consists of a prepayment mechanism arranged to operate with 
shillings and geared to a small electric clock driven off a d.c. 
supply. It can be set to collect any sum up to 10s. per week, 
the desired amount being determined by a small geared com- 
pound which can be changed from one value to another in 
one minute. 

‘The step-rate meter, with its special mechanism to provide 
for a predetermined number of kWh at a high price and fur- 
ther kWh at a low price, was designed to overcome the incon- 
venience to consumers of having to pay both fixed and running 
charges in advance. Still 
this did not satisfy all the 
conditions of the weekly 
wage earner, and_ so 
Measurement, Ltd., intro- 
duced the time-controlled 
step-rate prepayment 
meter. This is fitted with 
a small self-starting syn- 


Aron modified rotating 
sub-standard 


chronous motor to effect 
automatically daily or 
weekly resetting. The 
primary rate is simply ad- 
justed on a dial which is 
set to indicate the re- 
quired number of high- 
rate kWh, and when these 
have been consumed the 
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mechanism automatically transfers the meter drive to the 
secondary low rate of charge. Thus, after each resetting the 
requisite number of high-rate kWh is always consumed first, 
after which the consumer has the benefit of a low tariff 
for the balance of the kWh consumed during the 


Major developments in purely electrical design 
have been rare for many years because of the high 
efficiency already attained, but under the broad 
heading of modifications to meet the require- 
ments of the Act we suspect that more has 
been done by way of ‘“‘straight’”’ meter 
developments during the last few months 
than during the whole of the period indi- 
cated. Increased accessibility of parts is 
probably one of the most important modifi- 
cations, and in this connection we may 
refer to the new three-phase four-wire 
three-element C. & H. meter which has been 
designed with this object in view and to afford 
convenient adjustment and rapid dismantling 
and reassembling. The rotor is supported on a 
spring-seated bottom jewel and the pivot and jewel 
may be removed quickly as a unit. No adjustment of 
the rotor position is necessary after this 
exchange, nor is recalibration called for. 
The front half of the frame has six 
tongued extensions which fit into six slits 
in the rear half, thus ensuring accurate alignment. Perform- 
ance is practically independent of phase rotation and the 
voltage and frequency variations met with in practice have 
no effect on the accuracy. 

That vital part—the bearing which sustains the motor—is 
also the subject of modifications, and one of the most impor- 
tant developments of the Electrical Apparatus Co. is the result 
of recommendations of the Electrical Research Association 
Committee which is investigating the factors controlling the 
wear of pivots and 
jewels. This com- 
pany has been led to 
employ only white 
synthetic sapphires 
oriented between 80 
and 90 deg. and lubri- 
cated by the special 
oil which has given 


Venner 10-A_ syn- 
chronous - motor 
time-switch 


the best results dur- 
ing the research. 

A development of 
exclusive interest to 
large consumers or 
perhaps to supply un- 
dertakings bulk 
consumers is the new 
maximum demand 
limiter introduced by 
Londex, Ltd. It has a device which gives a warning of the 
approach of maximum demand and takes into account the 
duration, so that both user and supplier are protected from 
injury to their supply lines by overheating. The warning 
signal is only given in the case of overloads which are suffi- 
ciently prolonged and heavy to cause an excessive maximum 
demand charge if continued. The apparatus con- 
sists mainly of a standard meter and a small Ferraris 
movement, both driving a differential gear which, 
according to the difference in their rate of rota- 
tion, operates a robust signal contact having a rup- 
turing capacity of 0.5 A at 250 V. 


Sangamo “SS” time-switch 


Perhaps one of the swiftest developments of all 
times has been the shockproof meter, and it seems 
only necessary now to record its success, although 
it was but a short time ago that we had to report 
the wariness with which manufacturers approached 
this new development. The Ferranti ‘‘F.L.’’ and 
“ F.L.P.” meters now have all-insulated covers, 
although the cast-iron case back is retained to 
ensure that possible distortion of the bakelite is not trans- 
mitted to the element or the mechanism. 

Among both the users of time switches and the manufacturers 


Automatic Light-staircase lighting 
time-switch 
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there appears to be less talk this year of the advisability 
or otherwise of relying on the synchronous motor, and there 
can now be no doubt as to the assured position of the time 
switch with this electrical movement. Perhaps, from one 
angle, the most interesting feature of the synchronous- 
motor movement is its adaptability and small 
dimensions, particularly in relation to clockwork 
equipment. This aspect is given prominence by 
the new ‘“ M.T.P.X.”’ compact 10A synchron- 
ous-motor time switch introduced by Venners. 
It has the same dimensions as the company’s 
15-day, 5-A hand-wound switch, and complete 
with solar dial and plug-in contacts it ean 
be housed in the existing case of this clock 
unit. 

The Sangamo “8.8.” time switch has 
been designed to meet the requirements of a 

wide range of switching applications within the 

compass of small dimensions. The bakelite 
housing, plug-in mounting, interchangeability 
of the day and solar dials and the day-omitting 
device are all features of special interest in this 
ingenious device. The unit is provided with single- 
throw silver contacts and is rated at 10 A 250 V. 

Such is the advance made with the time 
switch generally that in spite of the rapid 
progress of the synchronous motor there 
appears to have been no slowing down in 
the clock movement equipments. The latest standard time 
switch of the Acme Lighting & Engineering Co. has a 21-day 
movement designed particularly for ease of operation. The 
regulation has a wide range and is provided for in front of the 
movement and behind the dial which can be easily removed. 


Londex maxi d d limiter 


One of the most surprising things to us about the modern 
time switch is the extraordinary ingress it has made into the 
industrial field, but here there is a good deal of overlapping 
with the many classes of equipment which come under the 
broader heading of automatic control. It is important to have 
an independent adjustment for both the switching in and 
switching out times without the sum of both being constant. 
For this purpose Nathan & Allen, Ltd., have introduced a 
special equipment with a dial driven in the two directions 
by a double synchronous motor. The movable arms on this 
dial permit the independent regulation of the running periods 
in both senses and, at the same time, of the duration of the 
periodical impulses. On the one instrument such switching 
programmes as 5 seconds in and 50 seconds out are available. 

Delayed switching is also a function of industrial timing 


equipment. The retardation switch of the same company has 
a synchronous motor which, according to the chosen gearing, 
drives on a dial with different speeds. But the motor is only 
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coupled to the dial when the coupling relay is excited, and 

the dial at once turns back to its initial position under spring 
influence at the end of the excitation. 

Most of the time switches and relays produced by Londex, 

- Ltd., are fitted essentially with a re- 

tardation relay. This has an adjustable 

delay period from 3 

seconds to 45 minutes 

and is driven by a small 

Ferraris motor. The in- 


Acme automatic time- 
swite 
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strument is used for 
staircase short - period 
illumination control as 
well as for industrial 
purposes. The driving 
unit is 
similar to 
that of 

‘the com- 
pany’s electric- 
ally driven time 
switches with 
three days’ spring 
reserve. 

Light- actuated 
apparatus has 
made further advances during the year, and 
the ‘‘dusk to dawn”’ switching recommenda- 
tion for street lighting contained in the recently 
issued report by the Ministry of Transport 


Radiovisor light-control unit 


Street Lighting Committee should give a fillip 
to this class of apparatus. A novel use of the 
lighting unit produced by Radiovisor Parent, 
Ltd., is the control of pilot lighting where the main lighting 
is switched off at midnight. With this arrangement, should 
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a main lamp fail or premature darkness occur the pilot Jamp 
is automatically switched on. 

Early 1938 will see the arrival in completed form of the 
Venner light sensitive switch, the action of which is based on 
a photo-chemical reaction as follows. If a glass container with 
equal volumes of hydrogen and chlorine gas be exposed to 
sunlight the two gases combine instantly. If the light: is 
subdued the rate of combination is slower and in darkness 
the gases do not combine. A small glass bulb with two elec- 
trodes is partly filled with a solution of calcium chloride and 
hydrochloric acid. Electrolysis of the solution takes place, 
hydrogen and chlorine gases being produced. One side of the 
bulb consists of a thin flexible diaphragm which bends slightly 
with increasing gas pressure. The bending motion operates 
either a direct-acting switch or a mercury column which closes 
the circuit controlled. 

In addition to various improvements in hand for their stan- 
dard time switches the Automatic Light Controlling Co., Ltd., 
is bringing out a time switch for short lighting periods varying 


for 4 minute to } hour. This is particularly suitable for stair- 
case lighting control. 


Electric Hearth Furnaces. By A. J. G. Smith 


LECTRIC hearth melt- 
ing furnaces are coming 
into increasing use on 

the Continent, and the extent to which they are already 
established in the aluminium industry may be gauged from 
the fact that there are now a dozen firms manufacturing such 
furnaces as standard melting equipment. The usual range of 
sizes is as follows: 
10 cwt. capacity 
(aluminium), 65 kW; 
20 cwt., 100 kW; 
40 cwt., 160 kW; 
and 60 cwt., 200 kW. 

The furnace body is 
carried on four rollers 
mounted on ball bear- 
ings. Pouring is 
effected through a 
spout in the middle of 
the longitudinal side, 
and the tilting may be 
effected either by 
hand-wheel or in the 
largest sizes by a small 
electric motor operat- 
ing through suitable 
gearing. Charging is 
arranged at either end, 
the interior having- 
sloping sides which can 
serve as a preheating 
chamber where the 
fresh charge is gradually melted and run down into the central 
bath. 

The heating elements are arranged along the roof in three 
groups, with suitable protection against damage from metal, 
two groups being over the preheater sections and the main 
group over the bath proper. Heating is also provided for the 
pouring spout, thus ensuring that there is no risk of the metal 
being chilled at this point. 

The development of this type of furnace has been successful 
in reducing electricity consumption for aluminium to between 
400 and 500 kWh per ton, according to the size of the furnace 
and the working process adopted, but naturally the most 


Their use in the aluminium industry 


economical results are ob- 
conditions 

which permit of 24-hour 
continuous working. The melting loss in the case of ingot 
metal can be kept below 1 per cent. Taking one of the 
smallest sizes in which this type of furnace is constructed, 
the accompanying table contains figures which have recently 
been _ published as 
representing working 
results obtained in 
Germany. In the table 
the monetary  con- 
versions have been 
made at par exchange, 
as it is generally agreed 
that internal costs in 
that country have not 


Hearth furnace for 

aluminium  (Gaut- 

schi & Brandt, Sin- 
gen-Hohentwiel) 


risen to the same ex- 
tent that the current 
rate of exchange might 
indicate. Further, 
when considering such 
figures the necessary 
adjustments must, of 
course, be made both 
for the different wage 
rates and supply tariffs 
enjoyed by Continental manufacturers as compared with 
industry in this country, but even when these adjustments 
have been made the figures have points of interest both -for 
the British electrical industry and for the growing light-metal 
industry. 


Furnace capacity ae 10 cwt. 
Rating... on ave nae 65 kW. 
Production over 24 hrs, ose 64 cwt. 
Melting loss aes aie 0.9 per cent 


Consumption for melting daily production of 3.2 tons x 
460 kWh at RM. 0.03 = 43.8 

Melting loss 3,200 x 0.009 x RM. 1.60 per kg. 46... 

Attendance, 2 men at 0.85 RM. per hour, 2 x 24 x 0.85 = 
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Improvements in 
Instrument Design 


From Tuesday to Thursday this week visitors to the Imperial College of Science and 
Technology, South Kensington, where the Physical Society has been holding its 
twenty-eighth exhibition, have been able to see what developments have been made 
during the past vear in the design and manufacture of scientific instruments. A 
stand-by-stand description of the principal electrical items appears below. 


A.E.W., Ltd. 

Features of the company’s electric 
furnaces are the ease and cheapness of 
replacing elements, high temperatures 
without overloading due to the placing 


A.E.W. “ Type ©” bench muffle furnace 


of the elements close to the inside of the 
refractory chamber with free heat circu- 
lation, free support of the elements in 
the channels of the chamber enabling 
them to expand and contract without 
mechanical strain, and the substantial 
construction of the refractory chamber 
resulting in long life. 

The “Type C” muffle furnace (illus.) 
suitable for temperatures up to 1,000 deg. 
C. has been specially designed to meet 
the demand for a small unit for bench 
and tool room use for the heat treatment 
of metals and tool heating, etc. The size 
of the chamber is 6 in. by 6 in. by 2 ft. 
For heating soldering irons, tool harden- 
ing, ete., there is, in addition to a single 
unit, a double-chamber furnace with 
three-heat switching. 


Automatic Coil Winder and Electrical 
Equipment Co., Ltd. 

The ‘Model 7 Avometer’’ embodies 
several new features not included in the 
standard multi-range moving-coil univer- 
sal “‘Avometer.’’ It has forty-six ranges 
and a range extension unit permits two 
further very low resistance ranges to be 
obtained, namely, 0.01-0.1 ohm and 0.1- 
10 ohms. The “Avo” valve tester en- 
ables the static mutual conductance of 
any radio valve to be readily obtained, 
while the ‘‘ Avo” capacity meter gives 
direct readings in six ranges from zero 
to 100,000 uuF over a total scale length 
of approximately 42 in. 

An inexpensive all-wave oscillator 
shown for the first time covers a con- 


The “ Avo” light meter 


‘nuous fundamental frequency band 
trom 95 ke.p.s. to 35 Me.p.s. by means of 
SIX separate coils mounted on a rotary 
turret selector. This is further extended 
to 70 Me.p.s. by a second harmonic cali- 
bration of the highest frequency band. 


It is intended primarily for test room 
and general laboratory use. A compact 
self-contained modulated oscillator is 
available for the service engineer or 
radio experimenter. The Douglas coil- 
winding machine needs no bobbins, and 
the criss-cross construction of the coil 
reduces self-capacity. 

A pocket light meter (illus.) gives 
direct indication of illumination in foot- 
eandles, the design of the 1§-in. scale 
enabling values as low as one foot-candle 
up to a maximum of 50 foot-candles to 
be read. A mask multiplier extends the 
range to 500 foot-candles. The ‘ Avo 
Smethurst” high-light exposure meter 
has been designed specially for reversal 
einé and colour film. 


Baird and Tatlock (London), Ltd. 

The ‘ Gyro” centrifuge (illus.) has 
a speed of 7,000 r.p.m. and a total load 
of 500 ml., the r.c.f. being 8,300 times 
gravity. The universal 1-h.p. motor 
used is provided with a speed control 
resistance having an “off” position con- 
sisting of an automatically operated 
switch. The overall dimensions of the 
centrifuge are 30 in. by 30 in. by 35 in. 


Bakelite, Ltd. 

Apart from examples of finished pro- 
ducts made of bakelite materials for 
the electrical, radio, scientific instrument 
and other’ industries, were displayed 
various types of bakelite moulding 
materials, among which were special 
materials having high impact strengths, 
exceptional resistance to moisture, etc.; 
varnishes for coil impregnation; 
cements; laminated sheet, rod and tube; 
silent gear material; Damard” and 
“Damarda’’ lacquers; and oil soluble 
resins. 


Baldwin Instrument Co., Ltd. 

Two new potentiometers made their 
first appearance. One, an educational 
a.c. model, is a simple form of co-ordi- 
nate potentiometer utilising the constant. 


Baldwin Logohm Mark resistance 
bridge 


frequency of the mains to maintain: a 
constant displacement of 90 deg. be- 
tween the two branches. The other is a 
d.c. instrument introduced to meet the 
demand for a practical and compact 
potentiometer to take the place of the 
meter wire. 

In the “Logohm Mark IV” bridge 
for d.c. resistance measurements a 
logarithmic form of potentiometer has 
been used in place of the usual decade 
resistances, thus rendering the instru- 
ment very small and portable. It covers 
by means of a three-step range switch 
a range of either 0.05-50,000 ohms or 0.5- 
500,000 ohms, the accuracy over the 
whole range being better than 1 per cent. 
Other items shown were the ‘‘ Mufa” 
capacity bridge, the ‘“Henlog’’ and 


Brief descriptions of the 

principal exhibits of 

electrical interest shown 

this week at the Annual 

Exhibition of the Physical 
Society 


‘“‘Micro-Henlog’’ inductance bridges, an 
educational a.c. bridge and a logarith- 
mic potentiometer. 


Dr. H. M. Barlow 

Shown in the Research Section was a 
device for providing protection against 
fire or electric shock when a fault de- 
velops on a neon sign or other luminous 
discharge tube. 


British Electric Resistance Co., Ltd. 

A new range of rotary type potentio- 
meters of the selector switch pattern are 
fitted with click-action settings. The 
smaller units have wire-wound elements 
with sealed windings for protection 
against corrosion, all internal joints 


B.T.L.” gyro centrifuge (Baird & 
Tatlock) 


being electrically welded. Heavy duty 
patterns with grid-type elements are 
made for ratings up to 250 A. Modifica- 
tions of toroidal-wound resistances and 
potentiometers include a new 6 in. diam. 
200-W pattern in standard ratings be- 
tween 100 mA and 10 A. 

In the “Bercohm” tropical pattern 
units a highly vitrified body and coating 
is used to eliminate the possibility of 
moisture absorption. Mica base wire- 
wound resistances shown in a range with 
interchangeable plug-in type fittings are 
recommended for use where units are 
subject to severe vibration. Improved 
inner tube suspension adds to the 
strength of the “type P” hydrogen-filled 
tropical units, the ‘‘ Pyrex” glass used 
being specially annealed and _ stress 
tested under polarised light. 

A typical’ laboratory or factory h.v. 
testing set, pole mounting and marine 
transformers, and an off-load tap-chang- 
ing switch for externally operated off- 
load tap changing, rated at 50 A for 
pressures up to 11,000 V were also 
shown. 


British Electrical and Allied Industries 
Research Association 

A combined noise meter and harmonic 
analyser operating on the heterodyne 
principle and employing a low beat fre- 
quency has been used satisfactorily in 
conjunction with a microphone for the 
analysis of the noise from power equip- 
ment such as transformers, particularly 
model tests, at low noise levels, analyses 
of currents and voltages in power sys- 
tems and for general laboratory work. 


British Physical Laboratories 

A direct-reading coil-matching unit of 
novel design has been produced for mass- 
production checking. Its maximum dis- 
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crimination is 0.1 per cent., or 0.1 nH 
per division according to inductance, and 
a fully automatic electronic relay en- 
ables a coil under test to be removed 
without the necessity for actuating a 
switch to protect the indicating meter, 
thus permitting a greatly increased test 
speed. A similar protective device is in- 
— in the company’s capacity 
ridge. 

A fully automatic power-factor meter 
indicates simultaneously to any preset 
limits the power factor and capacity of 
condensers by means of a single meter. 
The capacity range is from 5 to 1,500 uy 
F in three ranges, and the capatity 
limit can be adjusted from +1 per cent. 
or 1 uF to +20 per cent. according to 
capacity. Limits for power factor can be 
preset from 0.01 to 0.03 per cent. Aver- 
age test speed is 1,8C0-2,000 condensers 
per hour. The “B.P.L.”’ amplifier has 
been specially designed for purposes 
where an absolutely linear amplification 
of alternating currents is required. 


British Thomson-Houston Co., Ltd. 
Demonstrations were given of recent 
improvements in recurrent surge oscil- 
lographs which include a_ high-speed 
equipment enabling surge phenomena of 
short duration to be seen and measured, 
and a portable instrument (illustrated) 
which renders visible the effect of surges 
upon electrical plant and which may be 
conveniently used for the testing of 
equipment on site. A neat apparatus is 
available for testing image curvature and 
astigmatism of electron lenses. A mem- 
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Among the instruments for meter- 
testing was to be seen a reflecting watt- 
meter for calibrating sub-standard in- 


Catterson-Smith dual-voltage resistance 


struments. It has a 2.5-in. scale arranged 
in three parallel sttips, each being 
brought into use in turn by —— 
three suitably positioned lamps an 
optical systems. There are 28 ranges 
available for nominal full scale values 
between 25 and 2,500 W at unity power 
factor. All ranges will stand 50 per cent. 


B.T.H. portable surge oscillograph impulse generator 


brane model of an electric field shown 


enables the potential lines to be ob- 
served in a plane electrostatic field, 
while ignition in pool cathode tubes by 
three methods, in which there are no 
pete J parts, was shown. In the shield 
grid thyratron the control grid is par- 
tially screened from the arc stream, thus 
reducing -~ current to a very low value 
and enabling the tube to be controlled 
from a high impedance control circuit. 


Cambridge Instrument Co., Ltd. 

This year exhibits were confined to 
stylus-on-celluloid recorders for rapid 
or transient movements, and_ elec- 
trical standard and sub-standard instru- 
ments for meter-testing. A universal 
vibrograph, normally suitable for the in- 
vestigation of horizontal or vertical 
vibration problems, can be readily 
adapted or rotational tests or 
as a portable unit. A portable vibro- 
Ag is also made for recording small 

igh-frequency vibrations. For testing 
the suitability of various materials in 
engineering structures in their ——— 
for external damping a torsional damp- 
ing recorder gives a single complete 
eurve connecting damping capacity with 
stress over the whole possible range of 
working stress. Stress recorders measure 
rapidly changing stresses in girders in 
bridges, &c. 

Both single and double accelerometers 
were exhibited, as well as a recording 
decelerometer. A micro-indicator pro- 
duces diagrams from internal combus- 
tion engines, while a portable chrono- 
graph gives records of time intervals 
readable to 0.002 second. A shock re- 
corder is designed to record acceleration 
-in one direction up to more than 100g. 


overload without loss of accuracy, and 
100 per cent. overload without damage. 
The accuracy of calibration is to 0.05 per 
cent. over the upper three-fourths of the 
scale. A robust meter-testing potentio- 
meter has a normal range of from 0 to 
1.8 volts but a rotary switch gives a one- 
tenth range from 0 to 0.18 volt. Ad- 
ditional low ranges of to 1/100th 
normal can be provided. Temperature 
compensation is provided for the stand- 
ard cell circuit. 

Dynamometer instruments of B.S.I. 
sub-standard accuracy employ a mag- 
netic circuit of high-grade nickel-iron 


- alloy and have a scale length of 175mm. 


The sensitivity is approximately ten 
times that of many instruments using 
air-cored coils. All the tests specified by 
the Electricity Commissioners on rota- 
ting sub-standard meters having 
nominal ratings between 1 and 5 A, can 
be carried out on a new multi-range 
wattmeter (illustrated) incorporating a 
new system of range changing which 
provides four current ranges covering a 
ratio of 1 to 10, enabling the choice of 
range to be made so that readings can 
always be taken on the upper part of the 
scale. Each range is capable of with- 
standing 100 per cent. overload con- 
tinuously. 


R. M. Catterson-Smith 

A small kiln for firing hand-painted 
decorative designs on to glassware has 
been adapted to the annealing of glass. 
When employed primarily for enamel 
firing the normal temperature is 520 deg. 
C. and the upper temperature about 
deg. C. When used for annealing, the 
kiln may be operated up to 650 deg. C. 
Provision is made for controlling the 
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rate of cooling and actual heating. 
Special care has been taken to eliminate 
magnetic materials in the construction 
of a high-temperature tube furnace 
(attaining 1,400 deg. C.) for non-mag- 
netic materials. An automatic normalis- 
ing furnace working at up to 1,000 deg. 
C. has side and top elements, and is 
used chiefly for small components 
which pack easily. 

A tube furnace constructed to heat a 
pressure vessel or “bomb” (a thick- 
walled closed cylinder weighing about 
50lb. and carried on a special cradle) is 
intended to provide a temperature up to 
about 600 deg. C. within the vessel. 

Loading resistances for technical col- 
leges include a new compact model 
(illustrated) suitable for 115 or 230V and 
a maximum loading of 14kW. The face- 
plate is mounted vertically and a 
change-over switch connects duplicate 
resistance sections either in series or in 
— thus making the unit suitable 
or use on dual voltages for 9 or 10 cur- 
rent values or for use at the lower 
voltage with 18 or 20 current values. The 
resistance is continuously rated and the 
minimum value can be suited to the 
maximum load on a machine or trans- 
former. 


A. Mortimer Codd 

A new electrostatic generator of the 
Tépler-Voss-Holtz type (shown in the 
Research Section) with a rotating disc 
and fixed field plates, has a rotor of un- 
sectored ‘‘ Paxolin” directly coupled to 
the ~~ an electric motor running 
up to 4, r.p.m. The stator carrying 
the field plates is compound and of 
lass, framed in wood. Two shunt 
rushes supply the field plates and two 
main brushes feed the exterior circuit. 
There are also two neutralising brushes 
taking the current on no-load. The 
machine is self-exciting and will neither 
discharge nor reverse on either short or 
open circuit. A spark of up to about Qin. 
in length is provided, and at 6in. or 
about 100,000 V the current given is 
over 15 mA. The machine will run 
continuously without attention. It was 
described in our December 24th issue. 


A. C. Cossor, Ltd. 

One of the company’s latest develop- 
ments is the “3363” oscillograph unit 
incorporating a 124-in. diameter high- 
vacuum television-type cathode ray tube 
and primarily intended for general 
visual work and demonstrations. 

Operating in conjunction with high- 
vacuum type cathode ray tubes, an auto- 
matic brilliancy control modulates the 
spot intensity as a function of its 
velocity. It completely overcomes the 
varying contrast on photographic records 
containing both high and low frequen- 
cies and also prevents burning of the 
fluorescent screen with high current 
beams moving at low velocities. 

Ganging oscillators and oscilloscopes 
(illus. p. 11) have been designed for the 
visual alignment of tuned circuits in 
radio sets, while a condenser element 
pressure recorder has been developed, 
utilising condenser pressure elements, 
valve amplifiers and cathode ray oscil- 
lographs. A resistance element pressure 
recorder makes use of pressure sensitive 
resistance elements polarised with d.c., 


Cambridge multi-range wattmeter 


the resulting potential variation bein 
amplified by d.c. amplifiers and applie 
to a cathode ray tube. 

A small unit, containing a photocell 
counter and relay, can be used either for 
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protection on machines, for tripping 
mechanisms, for counting products on 
belts, etc. A double-beam oscil- 
lograph enables two phenomena to be 
shown simultaneously. Cathode ray 
tubes, of both the electrostatic and mag- 


Cossor “‘ 3332” oscilloscope 


netic types, include a new 10-in. diameter 
flat screen for television, having a cylin- 
drical ‘‘Mumetal’”’ screen permanently 
fixed to its neck, a new 44-in. diameter 
high-vacuum tube, a gas-focused tubular 
type, and a double-beam high-vacuum 
tube, enabling asymmetrical operation 
and simultaneous recording of two inde- 
pendent variables. 


Darwins, Ltd. 

Permanent magnets for modern instru- 
ments are manufactured in “ Alnico,” 
“Alni” and the cobalt, chromium and 
tungsten steels, which alloys give an ex- 
tensive range of magnetic properties on 
which to base design. A new form of 
multipole permanent magnet generator 
shown employs an Alnico”’ magnet as 
used in the Raleigh ‘ Dyno-hub.” 
“Nilgro” expansion alloys have a 
thermal expansion of about 1 x 10—* per 
deg. C., together with freedom from per- 
manent length changes, and are conse- 
quently suitable for all forms of thermal 
control apparatus. 


Dubilier Condenser Co, (1925), Ltd. 

Ceramic condensers of high stabilit, 
now include small tubular types wit 
wire connections for radio receivers and 
television apparatus. Special terminal 
connections are provided on types made 
for low-power transmitters, high-power 
transmitting condensers with ceramic di- 
electric being available in a wide range 
of capacity and power ratings. Demon- 
strations indicated the variation of 
capacity with change of temperature in 
moulded metallised mica condensers 
having electrodes automatically de- 
posited upon the mica dielectric and 
moulded in special low-loss bakelite. 

High-voltage moulded mica condensers 
are made for working voltages up to 2,500 
V d.c. and 5,000V d.c. test, while paper 
dielectric condensers are suitable for 
operation in ambient temperatures bh: to 
70 deg. C. and in high relative humidity. 
Condensers of high stability and low loss 
are useful for high voltage bridge 
measurements, and ‘“ Drilitic” electro- 
lytic condensers have greatly reduced 
physical dimensions for use in circuits 
where the a.c. ripple component is 
small. Demonstrations showed the in- 
fluence on heat dissipation of reduction 
of physical dimensions of electrolytic 
condensers. Metallised resistances can 
be had in ranges of 20 to 10,000 for 
use up to 500 V and 2 to 100,000 © for 
use up to 4,000 V. Constant impedance 
potentiometers comprise double forms of 
volume control with or without s.p., d.p. 
and change-over switches. 


Ebonestos Industries, Ltd. 

This company specialises in ere 
up special mouldings for the electrical, 
scientific instrument, aeronautical and 
kindred industries. Examples were 
shown in ‘‘Ebonestos” compositions, 
bakelite, urea, ‘“Diakon” and other 
synthetic materials. 


Edison Swan Electric Co., Ltd. 

“ Ediswan ” focused and 
electrostetically focused cathode ray 
tubes with 5- to 12-in. diameter blue- 
white screens for visual or photographic 
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observation, are suitable for all classes 
of radio and television research. A small 
high-voltage projection tube enables the 
trace to be magnified and projected on 
to a screen. Demonstrations were given 
of the control of high-voltage circuits by 
means of a vacuum switch which is actu- 
ated by an external solenoid and con- 
sists of two contacts, one free to slide, 
mounted in an evacuated glass tube. Of 
the new types of triodes and pentodes for 
h.f. oscillator and transmitter circuits 
the ‘Ediswan ES.20” is particularly 
suitable for small diathermy equipment. 
A high-voltage, grid-controlled, mercury 
vapour relay has a peak reverse voltage 
of 10 kV. 

In the Research Section was a special 
cathode-ray tube constructed to enable 
the effect of negative ions on fluorescent 
compounds to be investigated. 


W. Edwards & Co. 

This exhibit included a_ typical 
cathodic spluttering equipment (illus. 
p. 16) suitable for the mass-production 
of small parts and an equipment for the 
evaporation of aluminium, complete with 
diffusion pump and steel liquid air trap. 
For the determination of surface struc- 
tures, the diffraction pattern afforded by 
the latest electron diffraction camera is 
observed upon a fluorescent screen which 
is rotated in order to record the pattern 
by a direct impact of the electrons upon 


‘a photographic plate. By means of ad- 


justable diaphragms and magnetic bias- 
ing, only those electrons that have not 
lost energy by collision with gas mole- 
cules in the discharge tube are allowed 
to impinge upon the specimen. The pat- 
terns are thus well defined and the back- 
ground intensity is minimised. 

Among rotary vacuum pumps were 
noticed the ‘‘Hyvac”’ outfit complete 
with drying towers and gauge; special 
outfits for conserving cultures and dry- 
ing serum; a mobile outfit, complete 
with drying reservoir, gauge and vacuum 
taps; and a high vacuum outfit consist- 
ing of rotary backing pump and mer- 
cury diffusion pump. The Gaede heated 
pump has been designed to overcome 
condensation of volatile organic vapours. 

The standard industrial type direct 
reading vacuum gauge has been modified 
with a view to clearer pressure indication 
and robustness, while the new Philips 
vacuum gauge is entirely automatic and 
gives a continuous indication of pressure 
between 1.5x10—* and 1x10—5 mm. Hg. 


Elliott Bros. (London), Ltd. 

The ‘‘ Weameter ” a.c. single-movement 
portable test set is particularly adapted 
for industrial use and for the mainten- 
ance and service engineer, while a mul- 
tiple range rectifier-operated milliam- 
meter and millivoltmeter is intended for 
testing telephone and sound reproduc- 
tion equipment and for laboratory and 
test room a.c. work generally. A rectifier 
instrument with —-Se coil has a 
sensitivity of approximately 2,000 ohms 
per V, with negligible temperature co- 
efficient and frequency errors. Ii is suit- 
able for use up to and including audio 
frequencies, and has an almost linear 
scale. 

The “ Nikron 6” multiple-range “ Mu- 
metal current transformer for meter test- 
ing work has primary ranges of 2.5, 5, 
10, 25, 50 and 100 A and a secondary 
winding of 1 A. The designed secondary 
load is 5 VA at 50 cycles, and a multi-way 
switch facilitates testing. The similar 


ll 


“Nikron 4” ring pattern ‘“ Mumetal” 
current transformer is suitable for 
ranges in excess of 100 A. 

For use in telephone exchanges the 
company has produced the ‘“‘ Type FAH ” 
6-in. dial high torque contact-making 
milliammeter, having a full scale torque 
of over 12 gram./ems. The low-pressure 
transmitter (illus.) will transmit elec- 
trically over two pilot wires to a con- 
siderable distance readings of low water 
pressure or draught. 


Ellison Insulations, Ltd. 

Groups of articles made of ‘‘ Tufnol” 
sheet, tube and rod illustrate its various 
properties, such as resistance to acids 
and chemicals, mechanical strength, ease 
of machining, and electrical insulation. 
As “‘Tufnol” is not affected by atmo- 
spheric and climatic conditions it is 
admirably suited for use outdoors on 
rural distribution, and bird guards used 
to insulate the carrying bracket were 
shown. ‘Tufnol” electrode holders 


A welding electrode holder with “ Tuf- 
shield and handle 


(illus.), cable phase separators used in 
= boxes, and radio dials were other 
items. 


Erie Resistor, Ltd. 

Recent developments of special interest 
to research workers and experimenters 
include 1/10-W carbon resistors; in- 
sulated resistors having the wire ends of 
the resistance sealed by an _ injection 
operation, thus totally enclosing the re- 
sistor from atmospheric variations and 
increasing the mechanical strength; and 
midget fixed condensers of from 4 to 500 
uuF in all tolerances from 1 per cent. 

Also shown were products of the Shall- 
cross Manufacturing Co., including the 
“type 630”? Wheatstone bridge and dé- 
cade resistance boxes. The “ Shallcross ’”’ 
surge resistor ranging from 1,000 to 
3,000,000 ohms has been developed for 
X-ray and other high-voltage require- 
ments. ‘‘ Akra-Ohm”’ resistors can be 
supplied in various accuracies. 


Everett, Edgcumbe & Co., Ltd. 

The improved flicker photometer 1s 
proving valuable for checking photo- 
electric photometers, particularly when 
used for the measurement of light 
sources differing widely in spectral dis- 
tribution, such as mercury, sodium or 
neon-discharge lamps. For measuring 
the “daylight factor” of interiors a 
compact instrument has been developed 
consisting of an iris diaphragm, with a 
scale giving a direct reading of the day- 
light factor and arranged at the upper 
end of an internally blackened enclosure 
fitting over the autophotie cell, which 


Claude Lyons “ Du Mont” cathode-ray oscillograph, Elliott low-pressure transmitter 
and Sun-Vic “ BDB” temperature controller 
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The “C.K. Synclock ” motor 


forms the “test surface” of the Holo- 
phane-Edgcumbe auto-photometer. 


The ‘‘Inkwell’ grapher has been 
improved. The damping is now entirel 
electro-magnetic and no oil is required. 

To meet the demand for a more power- 
ful ‘‘Synelock ” motor for clocks, &c., 
there has been produced the “CK” 
model (illus.), which, while consuming 
only about 6 W, will start against a 
torque of 2,500 gm. ems. and will not 
pull out of step with less than 5,000 gm. 
em. at the circumference of a 2-in. 
pulley, rotating at 1 r.p.m. 

Testing instruments, particularly suit- 
able for the radio engineer, included a 
workshop test set incorporating a 
cathode-ray tuning indicator, a receiver 
testing panel and a simplified form of 
mains-operated valve tester. 


Evershed and Vignoles, Ltd. 
In addition to the company’s well 
known ‘ Megger,” ‘‘Meg” and ‘‘ Wee 
. Megger”’ testers and the ‘‘Good Com 
panions” testing kit was shown a new 
5,000-V Megger”’ insulation tester 
(illus.), available in two ranges from 
0 to 2,000 megohms and from 8 to 20,000 
wmegohms. A guard system on both in- 
struments eliminates errors due to leak- 
age across the face of the instrument. 
The Evershed detector spike can safely 
be used for testing the bonding of cable 
sheathing or conduit, or the earth cir- 
cuits of electrical appliances in use. 
A new four-range ‘“ Megger”’ earth 


Evershed & Vignoles 5,000-V ‘‘ Megger’”’ 
testing set 


tester, having the full-scale reading of 
1 ohm on the lowest range and 0.01 ohm 
on the first scale division, can be used 
to measure accurately the specific re- 
sistance of soils and other low earth 
resistances. To give additional accuracy 
on the low range, a device compensates 
for the comparatively high earth resist- 
ance of the potential spike used. 

A railway speedmeter developed in 
conjunction with Everett, Edgcumbe & 
Co., Ltd., for the London Passenger 
Transport Board, employs a _ speed 
transmitter of the inductor pattern 
mounted on the axle bearing cap, 
special inductor blocks being cast on 
one of the coach wheels. The indicator 
being of the frequency meter type, the 
indication of speed is independent of 
voltage variation and, as the transmitter 
is fitted with a permanent magnet, no 
outside source of supply is required. 


Ferranti, Ltd. 

A live line tester (illus.) provides the 
means of obtaining the potential distri- 
bution along an insulator string, and 
enables a faulty unit to be detected im- 
mediately. 
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An improved type of voltage relay is 
similar to existing types only in so far 
as it consists of an eiectro-magnetic cir- 
cuit with movable iron core or plunger. 
The principle of design, however, is 
such that the pull on the plunger for a 
given applied voltage is constant and 
independent of position over. a wide 
range of movement. This type of 
“astatic’”’ voltage relay has enabled the 
automatic control gear for voltage regu- 
lators to be simplified considerably, and 
it is free from the necessity for constant 
maintenance and adjustment. 

The new ‘“‘Flymd ” maximum demand 
indicator consists of a polyphase meter 
with self-contained maximum demand 
indicator and synchronous time control 
element. An indicator enabling the re- 
lative amplitudes of vibration of screens 
to be observed, a precision current 


transformer, clip-on ammeters, indicat- 


Ferranti live line tester 


instruments, 


ing instruments, aircraft 
synchronous 


relayS and_ self-starting 
motors were also on view. 


Foster Instrument Co., Ltd. 

For measuring the temperatures of 
billets, rails, &c., during rolling a new 
photo-electric high-speed recording 
pyrometer (illus. below) for temperatures 
exceeding 800 deg. C. comprises a photo- 
electric type transmitter, an amplifier 
and a recorder with separate signal 
lamps. The circuit response is instan- 
taneous and full-scale deflection on the 
recorder is obtained in approximately 
one second. 

The photo-electric cell is of a special 
type mounted in a Foster ‘“ Fixed- 
Focus’ radiation housing as used in 
the company’s radiation pyrometers. 
The amplifier is of the — valve type, 
but currents in excess of 10 mA are 
available for recording, signalling and 
control purposes. No condensers are 
used, and as the resistances have a 
slight negative temperature coefficient, 
the apparatus remains extremely stable 
even with big variations in the ambient 
temperature. For signalling or control 
purposes a moving coil relay of the 
‘**Resilia’’ shockproof design is used. 

Various improvements to the com- 
pany’s existing range of pyrometer 
equipment have been made. 


A. Gallenkamp & Co., Ltd. 

The constant temperature and humi- 
dity cabinet (illus. p, 16) has a tempera. 
ture range of from room temperature up 
to 120 deg. F., automatic control giving 
conditions to within +0.25 deg. F. The 
humifier is automatically controlled by 
a hair-type humidistat and relay which 
can be set to raise the humidity to any 
value up to 100 per cent. and maintain 
it to within +1 per cent. 
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A much simplified automatic thermo- 
static control gear, but amply accurate 
for most purposes, has been employed 
for an_ electrically heated furnace 
shown, while an- improved control gear 
for thermostatic operation to +1 deg. C. 
A to 300 deg. C. has been fitted to 
electrically heated ovens. 

Demonstrations were given of.a photo- 
electric turbidometer for determining 
the particle size and settling rates of 
various finely divided materiais such as 
cement. Robustness, simplicity of 
operation and independence of voltage 
variations over a considerable range are 
characteristics of an improved photo- 
electric calorimeter. A rotary liquid 
potentiometer generator produces a.c. 
up to 20 V and from $ to 3 c.p.s. 


Gambrell Bros. & Co., Ltd. 

Complete equipment is available for 
measuring the electrical characteristics 
of insulating oils and compounds and 
also solids at high voltage. Among 
meter-testing equipment on view was the 
standard potentiometer with a range up 
to 1.6V on two dials, in 0.1V and 1 mV 
steps. 

Improvements in the Kelvin bridge 
enable accurate measurements of resist- 
ance down to 10 microhms. A new re- 
flecting galvanometer has a high figure 
of merit, the period being about 2 secs. 
A portable potentiometer of the two-dial 
type has two ranges, one up to 1 V in 
1 mV steps and the other up to 100 mV 
in 0.1 mV steps. The design of a stan- 
dard variable condenser having a very 
low temperature coefficient gives a very 
low equivalent series resistance at radio 
frequencies. The accuracy of the com- 
pany’s resistance boxes has been further 
increased by improvements in the resist- 
ance unit and switch design. 


General Electric Co., Ltd. 

Among recent developments in the Re- 
search Section was a direct-reading photo- 
electrochromatic colorimeter surface ten- 
sion apparatus for investigating the “‘ wet- 
ting” of solid metals by liquid metals 
at temperatures up to 1,800 deg. C., and 
an ulrta-short-wave signal generator sup- 
plying a modulated output from 23 to 

M.c.p.s. 

Of particular interest in regard to tele- 
vision picture definition is the method 
used to investigate spot shape and size 
in cathode ray tubes. By means of 
another device it is possible to discover 
the most acceptable picture characteris- 
ties for photographic or television repro- 
duction. 

Visitors could also see how the 
measurement of the frequency response 
of loud-speakers and microphones could 
be made by analysis of a continuous 
sound spectrum. An artificial voice has 
been designed for testing carrier tele- 
phone systems handling a large number 
of speech channels simultaneously. 


Griffin & Tatlock, Ltd. 

Demonstrations were given of a drying 
oven incubator and steriliser of uncon- 
ventional design having a cylindrical ex- 
terior. Thermostatically controlled, it 
will operate over 40-220 deg. C., and at 
220 deg. C. has the low consumption of 
350 A new type of electric stirrer 
with a w#h.p. universal motor has a 
shaft which can be orientated in any 
plane and gears for reducing the speed 
to 375 r.p.m. 

A combined thermostat and relay has 
been specially designed for attachment 
to electrically heated laboratory ovens. 


Marconi-Ekco ‘387’ noise meter and a Foster photo-electric pyrometer 
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Similar in function is a new thermo- 
static immersion heater applicable to 
water and thermostatic baths over a range 
of 25-300 deg. C. 

Apparatus has been developed for the 
continuous estimation of nitric oxide in 
fuel gases. Also to be seen were univer- 
sal motors and rectifier transformers for 
laboratory use, an orifice flowmeter, toxic 
gases detection apparatus, a Goodeve 
thixoviscometer, a microid magnetic 
balance and an Aldis daylight episcope. 


Adam Hilger, Ltd. 

The two principal exhibits were the 
“*Dexrae ”’ industria] X-ray (described in 
our December 10th issue, p. 823), and the 
“Hilger Barfit’’ wavelength spectro- 
meter arranged for high resolving power 
work in the visible region. A non-record- 
ing microphotometer has recently been 
fitted with a specially slow motion. 
Other items were the ‘‘Spekker’” ab- 
sorptio-meter and the ‘‘ Angle Dekkor.” 


Henry Hughes & Son, Ltd. 

Besides being fitted on most modern 
ships, electric echo sounder apparatus is 
being applied in hydrographic surveys, 
as well as aircraft work. Among electro- 
chemical recorders shown was a new reed 
indicator and repeater indicator in which 
an electrical impulse generated by the 
returning echo, causes a reed to vibrate 
and give a visual indication of the depth. 


Igranic Electric Co., Ltd. 

Three new _ four-speed’ controllers 
(illus. below) for pole-changing squirrel- 
cage motors have been designed prim- 
arily for machine tools. They will handle 
motors up to 3 h.p. direct without re- 
quiring an_ intermediate automatic 
starter, but if overload and no-voltage 
protection are required the controllers 
ean be fed from a direct-on-the-line con- 
tactor starter. In addition, ‘‘type 450/ 
190’’ can be used for controlling the 
spindle and the auxiliary motor on 
radial drills. 

A compact circuit breaker designed for 
feeder circuits on ships has a continuous 
rating of 250 A and is fitted with a 
powerful magnetic blowout on each pole, 
two overloads with adjustable inverse 
time lags, and no-voltage release. 

A high-speed photo-cell counter shown 
is’ suitable for counting small articles 
passing along conveyors at the rate of 
3,000-5,000 per minute. A reflector type 
floor indicator can be used with any type 
of lift, including hydraulically operated. 
The apparatus consists ot of two 
sources of light, one mounted below and 
one on top of the cage, and an indicator 
mounted at each floor. A thermally- 


Igranic 450/187 JS’ 4-speed controller 


operated lamp indicator is particularly 
useful silent signalling systems 
where an operation may have to be car- 
ried out when the lamp is lighted, since 
after a certain time lag a buzzer or bell 
is energised to give a further warning. 
Lo-vo-lite low-voltage lighting units 
are available for both desk and machine 
mounting. ‘ Type S ” solenoid-operated 
brakes, suitable for all classes of work, 
particularly when headroom is limited, 
are made for 4. 6, 8 and 10-in. diam. 
wheels, 


Isenthal Automatic Controls, Ltd. 

; ree switches for laboratory and 
industrial use included a non-tilting or 
plunger type. This is especially useful 
for heavier currents, and is now avail- 
able with “delayed ” features, so as to 
time the closing and opening of the cir- 
suit within wide limits. Relays, speci- 
ally designed for the operation of mer- 
cury switches, are made for voltage and 
current control, as well as for “ timing,”’ 


THE ELECTRICAL REVIEW 


some of them being suitable for tem- 
perature control in connection with 
thermostats and contact thermometers. 


William Jessop & Sons, Ltd. 

Apparatus for measuring the magnetic 
saturation intensity of permanent mag- 
net steels and alloys, small electric fur- 
nace equipment for the determination of 
the Curie point of permanent magnet 
steels and alloys, and a simple appara- 
tus for studying the effect of damping 
magnets in electric meters were on view 
in the Research Section. 


George Kent, Ltd. 

An accurate and robust instrument, 
the ‘‘Multelec”’ (illustrated), for 
measuring or controlling temperature 
pH, electrolytic conductivity, carbon di- 
oxide, etc., incorporates an extremely 
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three balanced outputs of 50, 500 and 


5,000 ohms, an _ additional frequency 


——- carrying the instrument up to 
40, cycles/sec., and a 2-scale logarith- 
mic dial. 

In the latest standard-signal generator, 
type 605-B, a high-frequency band has 
been provided to cover frequencies be- 
tween 30 and 50 Mc.p.s. A second out- 
put jack has been added at which an 
output constant at one volt can be ob- 
tained, while to facilitate the taking of 
selectivity curves there is a slow-motion 
dial of special construction. An entirely 
new principle has been incorporated in 
the 721-A”’ coil comparator, which is 
intended for the rapid and accurate 
checking of radio-frequency coils. 

Du ont cathode - ray oscillograph 
equipment included a 5-in. instrument 
(illus. p. 11) providing unusual sensi- 


Kent Multelec recorder-controller and Weston “ E703” lightometer 


sensitive galvanometer, the deflection of tivity and flexibility, combined with 


which is utilised by a double relay 
action to set up a powerful mechanical 
force. For the measurement of pH 
various types of primary elements are 
made, including, in addition to tank 
mounted and flow-channel antimony 
calomel types, a new glass electrode suit- 
able for bleaching liquors, copper carry- 
ing solutions, oxidising and reducing 
solutions, ete. Two types of cell are 
made for the measurement of electrolytic 
conductivity, one for immersion in open 
vats or tanks, and the other for pipes 
under pressure. An element of the 
thermal conductivity type is used when 
measuring carbon dioxide. 


Londex, Ltd. 

Among several relays shown was a two- 
step model working without mechanic- 
ally operated parts. To energise it a 
current of about 4 VA a.c. or d.c. is 
required, and the load may be up to 300 
VA. For indicating and signalling cur- 
rent and voltage fluctuations a measur- 
ing relay is adjustable by means of a 
weight, and is sensitive to 5 per cent. 
fluctuation. A good closed magnetic 
circuit, laminated core plates and short 
circuit copper winding to split the mag- 
netic flux for noiseless working, are 
features of an a.c. tilting armature relay. 
An a.c. automatic time relay is adjust- 
able to operate within 3 sec. and 45 min. 

A power factor regulator, designed to 
vary the number of phase correction con- 
densers to maintain unity power factor, 
consists of a reactive metering system 
which drives a series of cams for operat- 
ing as many mercury switches as there 
are condensers. 


London Instrument Co., Ltd. 

Electrical devices for inserting am- 
meters, rheostats, etc., into circuits 
without interrupting the current in- 
clude a new plug and socket available 
in 10-, 20- and 40-A sizes. The plugs 
have to be turned through 90 deg. after 
insertion, and cannot be accidentally 
pulled out. 


Claude Lyons, Ltd. 

This exhibit was confined entirely to 
new equipment and included a sound- 
level meter; a transmission monitor- 
ing assembly designed for maintain- 
ing broadcast transmission efficiency 
without impairing output quality; a 
heterodyne-frequency meter and ca ibra- 
tor for measuring high and ultra-high 
frequencies; a rectifier-type wavemeter 
with a range from 1 to 15 metres: an a.c. 
operated beat-frequency oscillator with 


several new features, chief of which is 
the provision of separate power supplies 
for the cathode-ray tube and the various 
accurately calibrated screens 
and wave-expansion amplifier. A 3-in. 
instrument was also shown. 

Other items were a vacuum-tube volt- 
meter with a frequency error of less than 
1 per cent, from 20 e.p.s. to 50 Mce.p.s. 
a modulated oscillator, a precision 
air condenser, a decade condenser, a 
capacitance bridge, volume control, a 
megohm bridge, a vacuum-tube voltmeter 
with electronic - eve indicator, the 
““Monarch Model 20” multivibrator for 
radio factory production testing, an all- 
wave miniature standard-signal genera- 
tor for radio servicing, a universal 
electronic frequency modulator, the 
‘‘Lyons-Hickok 4900S” potentiometer 
pattern zero current voltmeter and test 
set, ‘‘ Simpson ” measuring instruments, 
and the ‘“ Clarostat CIA” output atten- 
uator. 


Marconi-Ekco Instruments, Ltd. 

Altogether this company showed 
twenty-four entirely new instruments. 
Laboratory standards included a valve 
voltmeter, measuring voltages between 
0.1 and 100 V on a directly calibrated 
scale with an accuracy of + 2 per cent. 
of full scale on each of its five ranges. 
“Type TF425 ” 50 c.p.s. inductance tester 
is a simple and robust unit for mass pro- 
duction use and general test work, while 
the ‘type OA111” precision capacity 
bridge, being direct-reading in capacity 
and power factor over a very wide range 
of values, saves much time and 
eliminates a frequent source of error. 

A standard signal generator employs a 
radio-frequency oscillator covering the 
complete radio frequency spectrum, and 
several refinements have been made to 
the “TF 144E” standard signal genera- 
tor. The versatile circuit magnification 
meter will measure the magnification 
and inductance of coils, the power factor, 
capacity and inductance of condensers, 
the dielectric loss of insulating materials 
and the effective resistance and phase 
angle of resistors. Radio-frequency in- 
terference set up by electrical machinery 
may be measured and the source of in- 
terference located by an instrument com- 
prising a sensitive superheterodyne re- 
ceiver, whose output is indicated by a 
valve voltmeter calibrated in decibels. 
All nd 9g of test, both static and dynamic, 
may be made on practically er | type 
of radio valve by means of the “ OA.116” 
precision valve bridge. 

The ‘‘ 397” noise meter (illus. p. 12) is 
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a portable sound-level meter of the ob- 
jective type, and is direct-reading in 
phons on a calibrated indicating instru- 
ment whose scale is extended by means 
of attenuators. The “ TF.407”’ has many 
applications, while a portable integrati 
accelerometer gives a-direct indication o: 
the riding comfort of vehicles. The 
“ TF.452”” pH meter comprises a glass 
electrode cell chain connected to an 
electron coupled galvanometer mounted 
integrally with a precision-type poten- 
tiometer. 
A ining device for electric welding 
requires the minimum of maintenance 
and gives an approximate compensation 
for a variation in the weld resistance. 
Decade resistance boxes and beat fre- 
quency oscillators are other new items. 


Marconi’s Wireless Telegraph Co., Ltd. 

In the Research Section were seen an 
— goniometer for determination of 
electric axes in quartz, short-wave trans- 
mitter parts designed, in compact form, 
to withstand high voltages, a cage-ty 
multiplier photo-cell and a_ portable 
a wave field strength measur- 
ing set. 

‘o maintain the calibration of an oscil- 
lator liable to frequency drift, a fre- 
quency monitor may be used to correct 
a datum point of the calibration. A 
micrometer dial, specially designed for 
this purpose, shifts the complete calibra- 
tion scale to the new datum, while a 
rotary dial scale comprising two concen- 
tric geared parts provides a very clear 
vernier facility. Sample records illus- 
trated the scattering of radio waves on 
both normal and pulse transmissions. 

Designed for supply systems to cool 
high-power valves and to provide remote 
indication, a liquid flowmeter requires a 
low voltage mains ar The passage 
of the liquid through a shaped choke 
displaces a central disc which, in turn, 
alters the value of an inductance. This 
inductance is included in an a.c. bridge 

_ circuit, and the degree of unbalance of 
this bridge provides the indication. In 
a new beam valve a system of slotted 
electrodes is used to focus the cathode 
’ emission into a single flat ribbon. 


Mercury Switch Manufacturing Co., Ltd. 

Industrial type mercury switches in- 
cluded 50- and 100-A types, as used in on- 
load tap changing gear in power trans- 
formers. Circular static switches were 
also shown complete in castings, as used 
in the Westinghouse retardation control- 
lers on the underground railways. <A 
new magnetically operated switch, utilis- 
ing a tungsten to tungsten make and 
break, is capable of handling a load of 
10 A at pressures up to 500 V a.c. or d.c. 
The outstanding feature of a new range 
of short break switches is their high 
capacities with low overall dimensions. 


Metropolitan-Vickers Electrical Co., Ltd. 

Representative of a range of moving- 
coil sub-standards, a new instrument, 
aos f the same as the well- 
known “PDL,” has been desigued to 
meet the accuracy and other characteris- 
tics required under the new Meters Act. 
Dynamometer sub-standard instruments, 
“type SWD,” are supplied as_ volt- 


Metrovick SWD ” portable sub-standard 
wattmeter 


meters, ammeters and wattmeters for 
a.c. or d.c., one form of wattmeter 
(illus.) being specially designed to oper- 
ate at extremely low power factors, and 
give a high-scale deflection. A portable 
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sub-standard watt-hour meter is intended 
for precision testing with the minimum 
trouble. 

“Class AL” current transformers can 
be had either portable or non-portable. 
and are usually constructed with several 
alternative ratios. Induction type in- 
struments (‘‘FC’’) for switchboards of 
electricity supply stations and industrial 
installations possess a valuable perform- 
ance characteristic in their high rate of 
responsiveness. A new form of flush 
panel mounting for instruments has 
been devised. 

Tensovic 


impregnated wood 


‘ material possesses an average tensile 


strength of 30,000 lb. per sq. in., and, 
although it is possible to turn it up 


RELAY 


Nalder Bros. & Thompson 


on a lathe, is much harder than treated 
wood. | The “Electroflux” universal 
magnetic crack detector detects minute 
faults in magnetic articles by magnetis- 
ing them while immersed in a suspen- 
sion of finely divided iron. 


Muirhead & Co., Ltd. 

Intended to operate as a “point” 
pick-up of sound, the Muirhead-Willans 
conduit microphone is so designed as 
to remove the bulky parts of the instru- 
ment from the point where the sound 
is being picked up, by the use of a long 
sound conduit attached to the micro- 
phone mechanism. 

The “ type 29” variable air condenser 
incorporates two sets of rotor and 
stator plates symmetrically arranged 
about a casting which houses the main 
spindle bearings and the worm drive. 
This arrangement makes for greater 
mechanical stability and allows of con- 
nections being brought out with very 
low inductance. The dials are easily 
read, the smallest division being 0.027in., 
which = 1/10,000 of the total 
capacity of the condenser 

A radio frequency bridge, designed for 
the Post Office Radio Research Station, 
Dollis Hill, is suitable for impedence 
measurements up to frequencies of 
several megacycles. Double screened in- 
put and output transformers are used, and 
measurements may be made on both 
balanced and unbalanced impedances. 
A capacitance bridge, based on the 
Schering bridge, is so arranged that 
capacitance and power factor may be 
yom? directly from the two balancing 

ials. 


Multitone Electric Co., Ltd. 

Deaf aid instruments include a pocket 
three-valve amplifier a 
special crystal microphone. egative 
reaction is used for volume control and 
the tone response is controlled to suit 
the varying types of deafness. A range 
of small multi-valve amplifiers gives 
very high amplification to weak signals, 
while automatic volume control not only 
allows the maximum sound output to 
be limited to the amount tolerable to 
the user, but also gee distortion 
due to overloading. egative reaction 
controls both tone and volume. 

The optimum amplification meter has 
been designed both for research into 
deaf-aid requirements and for consulting 
room tests. For use in schools for the 
deaf there is a combined radio receiver 
and speech amplifier feeding unmasked 
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telephones fitted with independent tone 
and volume controls. An _ electric 
stethoscope is intended for use by deaf 
doctors and for loud-speaker demonstra- 
tions. 


Nalder Bros. & Thompson, Ltd. 
Developed in conjunction with Stand- 
ard Telephones and Cables, Lid., a 
voice frequency continuous telemetering 
system enables a number of readings to 
be taken simultaneously over one pair of 
pilot lines. Readings on the Nalder-Lip- 
man position indicators are independent 
of variations of voltage, while in the de- 
flectional frequency meters the self- 
heating error has now been practically 
eliminated. A self-contained voltmeter 


3-pole overcurrent relay 


is supplied with a three-way switch for 
phase-to-neutral voltages, and a_ wall- 
mounting ammeter can be supplied with 
a terminal box screwed for conduit. 

Recently developed moving-coil instru- 
ments embody nickel-aluminium cobalt 
steel permanent magnets of high coer- 
ceive force. A complete range of induc- 
tion ammeters, voltmeters, wattmeters 
and kVA meters is available with 300 
deg. scales. Switchboard pattern re- 
corders have improved windows showing 
the last seven hours’ record, a scale 
giving the instantaneous reading. 

New d.c. moving-coil type overload 
and reverse current relays have low volt- 
age drop combined with high working 
forces, while an a.c. overcurrent relay 
(illus.) with inverse and definite mini- 
mum time limit characteristics is ar- 
ranged for series (transformer) tripping 
for use in unattended sub-stations, or 


-for independent tripping. 


National Physical Laboratory. 

Among a selection of instruments used’ 
in the optical work of the Laboratory 
were photo-electric photometers, photo- 
electric spectrometers, visual calori- 
meters using three- or six-colour match- 
ing components, and integrating reflecto- 
meters for the measurement of diffuse: 
and specular reflectivities. 


Negretti & Zambra. 

A thyratron valve-operated time cycle 
process controller is for use 
with any existing controiler, such as 
a potentiometer pyrometer controller, 
flowmeter, etc., and is added when a 
fully automatic time cycle process con- 
trol is An interrupter has been: 
developed for use with electric contact 
thermostats in conjunction with motor- 
operated valve control when it is de- 
sired to convert the “on-off” action in- 
to “throttling” or proportioning’” 
control. Other interesting items shown 
were a concentration recorder controller, 
a surface or pipe thermostat, molten 
metal and needle-type thermocouples, 
a reversing switch mechanism for “ re-- 
generative” flues, and a multi-point. 
operation recorder. 


Philips Lamps, Ltd. 

X-ray exhibits included a self-con-- 
tained and ray-proof apparatus for crys- 
tal analysis (illus.). For research work 
X-ray tubes with line focus are avail- 
able with anodes of various materials. 
A photo-electric micro and macro photo- 
meter, with synchronous recorder for: 
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measuring gradations of plates, X-ray in- 
terference, negatives, etc., is simple to 
operate and gives direct readings on a 
scale. Emission from ‘“ Metalix” gas- 
filled rectifying valves, which have ex- 
ceptionally high rating capacities (up 
to 1,000mA and 125kVp) is independent 
of variations in filament supply. In the 
new “ Philora’”’ black bulb, an electric- 
discharge lamp for providing ultra-violet 
light in laboratories, visible radiation is 
practically eliminated. 

A mains-operated resistance and capa- 
city bridge incorporates an electric tube 
as balance indicator. portable 
cathode ray ger has an excep- 
tionally wide field of application. Con- 
densers are made for power factor cor- 
rection and tor use with high-frequency 
telephone lines and voltage protective 
systems on high-voltage distribution 
mains. High-voltage condensers, as sup- 
plied to Cambridge University for its 
1,250,000-V generator, were on view. 

A new rectifying valve for a.c. or 
‘d.c. is metal-clad, water-cooled and has 
a mercury cathode. It has an extremely 
low internal voltage drop with an effici- 
ency of 95 per cent. on full load. 
Glass-valve (oxide cathode) rectifiers are 
available for all purposes. To replace 
mechanical starting devices, retarding 
instruments, etc., the new Starto” 
tubes are simple in design and efficient 
in operation. Barretters maintain a con- 
stant filament voltage by means of 
special wiring. A.c. and d.c. sodium 


Philips crystal analysis unit 


lamps can be used to provide mono- 
chromatic light for laboratories. 


Post Office Engineering Department. 

A mains frequency error recorder, a 
wave form simulator, a 50-V, 500/20- 
c.p.s. Tringing receiver for use on Contin- 
ental telephone routes, a photo-electric 
method of determining the number of 
stamps on a roll, a heterodyne oscillator 
and direct measuring set for 50-160, 
c.p.s., an apparatus for measuring the 
transient characteristics of electric dis- 
charge tubes, a typical crystal filter used 
on London-Birmingham co-axial cable 
and an all-wave radio field gtrength and 
noise measuring set having a continuous 
range from 12 to 1,200 metres, were a 
few of the exhibits. 


Rotherham & Sons, Ltd. 

The ‘Type E” mechanical time lag 
is pantiselanty small and compact, and 
can be supplied in various timings up to 
four minutes. It can operate in either or 
both directions and can be furnished 
with a slipping clutch permitting in- 
stantaneous withdrawal of the rack, when 
an overload exceeds a predetermined 
value. Type “AV” is also rack-oper- 
ated but is controlled by an air vane. 
The latest time lag is adjustable on site 
from zero to one minute, 

Industrial recording clocks, time 
switches and escapements form a large 
part of the output of this company, which 
also supplies all varieties of small 
gears, 


Salford Electrical Instruments, Ltd. 
_ In addition to a display of self-generat- 
ing selenium cells were shown a com- 
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parative glossmeter, a transparency com- 
_— and comparative colorimeter. 
llumination meters included a_ high- 

uality instrument covering 0-10 and 0-50 
oot-candles, a small model measuring 
only 24 in. by 2 in. by 14 in. and reading 
up to 250 foot-candles, and a compact 
meter measuring in. by 2 in. 

y 2 in. 

An electric micrometer for measuring 
thickness of metal foil and strip is par- 
ticularly useful for the continuous indi- 
eation of sheet coming from a rolling 
mill. Another instrument permits direct 
measurement of the thickness of non- 
magnetic covering on a magnetic base 
metal. 

Valve voltmeters of various types are 
available, and the mains-operated “Q” 
meter enables the rapid and accurate 
measurement of coil magnification factor 
wL/R from 25 to 500 without need for 
calculation. For measuring coil induct- 
ance the ‘“L” meter gives direct read- 
7 from 1 to 5,000 nH, while the similar 
“C” meter calibrated in pwuF has a 
range of 0-10,000 uxzF. Rectifier instru- 
ments for radio frequencies have been 
developed to read up to 50 V over a fre- 
quency range of 30 c.p.s. to 1.6 Mc.p.s., 
while ammeters are now obtainable for 
use up to 10 Mc.p.s. and reading up to 
10A. In a link test instrument for 
measuring current without breaking cir- 
cuit the range is 10-500A. 


Short & Mason, Ltd. 

Forming this exhibit were an electric 
contact thermometer; a ‘‘ Pavaex’”’ pas- 
sive vascular exerciser for obliterated 
arteries in extremities fopmreset by an 
electric motor to give alternating nega- 
tive and positive pressures); a new 
stormograph (recording barometer); 
micro-barographs and _ thermographs; 
Robinson’s anemometers, meteorological 
thermometer screen; hair hygrographs 
for recording relative humidity, and the 
temperature and humidity 
controller. 


Standard Telephones & Cables, Ltd. 

In the company’s improved attenuator 
the use of telephone-type keys provides 
greater accuracy and reliability. It has 
a pressed-steel case finished in alu- 
minium. The range is 70.5 db. in 0.5 db. 
steps. The ‘74105-A’”’ transmission 
measuring set designed for a frequency 
range of from 50 to 5,000 c.p.s., has an 
accuracy of +0.5 db. from —15.0 db. to 
+20.0 db. The similar ‘‘74105-B”’ type 
has a range of —10 db. to +20 db. and 
an accuracy of +1 db. over the frequency 
range 50 to 60,000 c.p.s. or +0.5 db. from 
50 to 10,000 c.p.s. 

An octave filter has a wide application 
in the measurement of acoustic and line 
noises. Transmission measuring sets of 
various types were also shown, and 
demonstrations were given of an auto- 
matic level recorder which has been de- 
signed for manual and automatic trans- 
mission measurements from 30 to 10,000 
2 in telephone repeater stations and 
laboratories. 

The ‘ Type 74330-A”’ portable cathode- 
ray oscillograph (illus.) is a_ self-con- 
tained mains-operated unit incorporating 
horizontal and vertical amplifiers, and a 
linear time sweep. It uses a new high 
vacuum cathode-ray tube (type 4,096A) 
of the two-anode type having 1,000 V on 
the final anode. The sweep is balanced, 
giving a uniformly good focus over the 


A Rotherham variable-time lag 
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whole area of the fluorescent screen. The 
**74301-A ” unit comprises a motor-driven 
commutator for switching two phe- 


Standard Telephones 74330-A cathode- 
ray oscillograph 


nomena on to a cathode-ray oscillograph 
to give the effect of two superimposed 
wave-forms. 

An inexpensive 3-in. screen diameter 
high-vacuum tube is suitable for general 
oscillograph work. special narrow 
chassis enables any number of tubes to 
be built up side by side to form multiple 
recording units for simultaneous record- 
ing of any number of wave forms. For 
use with the cathode-ray transient 
recorder “Type 74300-B,” for giving 
records of uncontrolled transients, a 
special low-speed film camera has been 
produced giving a film speed of 1 to 
2 in. per hour. Among valve exhibits 
were a range of transmitting pentodes, 
two valves especially suitable for audio- 
frequency amplifiers, and the “ 4030-BB,” 
the latest type short-wave, double-ended, 
water-cooled triode capable of continu- 
ously dissipating 80 kW. 


H. W. Sullivan, Ltd. 

The Sullivan-Griffiths direct reading 
dynatron oscillating wavemeter has a 
range of 120-30,000 ke.p.s., an accuracy 


Sullivan-Griffiths induction bridge 


of 0.01 per cent., and a stability of 0.0005 
per cent. It is a simple continuously 
variable generator of sub-standard ac- 
curacy, the form of construction ensur- 
ing freedom from temperature coefficient. 
Novel dual-range condensers combine 
important features of linearity o: fre- 
quency law and range extension. Ther- 
mal compensated inductance standards 
are now available adjustable by a series 
of decade switch dials to give continuous 
variation of inductance from 0 to 100, 
»H, while an inexpensive range of ther- 
mal compensated inductance standards 
of 1,000, 10,000 and 100,000 nH is now 
obtainable tapped into ten equal parts 
and adjusted to a high degree of 
accuracy. 

A direct reading universal audio-fre- 
quency precision inductance bridge 
(illus.) has a range from 1 wH to 100 H 
and an accuracy of 0.1 per cent. The 
inductance to be measured is compared 
with a four dial constant resistance stan- 
dard inductance of 0.05 per cent. accur- 
acy. By the addition of a simple 
standard condenser, the bridge may be 
employed for measuring capacitances, 

Developed on the lines of the well- 
known Ryall-Sullivan oscillator a pre- 
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cision high-frequency heterodyne oscil- 
lator has a frequency range of 0-160,000 
cps. enabling it to be used for the 
whole “carrier”? frequency range. The 
output is about 0.2 db. thoughout the 
range. A new series of adjustable non- 
reactive resistances is available for all 
frequencies (includipg radio frequencies) 
where “accuracies of 0.1 per cent. are 
sufficient. 


Sun:Vic Controls, Ltd. 

Anew hot wire switch unit for in- 
ductive loads, a combination of vacuum 
switch and surge suppressor, embodies 
a@ new principle in electrical circuit 


breaking in that it separates the func- . 


tion of breaking the circuit and dissi- 
pating the stored energy. 

A vacuum switch operated by an ex- 
ternal solenoid has been developed to 
give virtually instantaneous operation, 
the model demonstrated rupturing 20A of 
100 per cent. reactive load many times a 
second without overheating. Besides 
having many industrial applications it is 
suitable for operating beacons, flashers, 
ete. Anenergy regulator has been designed 
to control the input to a heating circuit. 

Electrical resistance thermometers for 
temperatures up to 1,000 deg. C. are 
available to operate with the ‘ B.D.B.” 
resistance thermometer controller 
(illus. p. 11), working direct off a.c. 
mains and requiring no batteries. 


Synchronome Co., Ltd. 

Outstanding items were a pendulum im- 
pulse transmitter, a mean time sidereal 
clock with seconds hands giving mean 
and sidereal times side by side on the 
same dial, and an improved time stand- 
ard for frequency comparison, giving a 
continuous indication of accumulated 
“time error” of a.c. supplies due to 
frequency variations. 


Taylor, Taylor & Hobson, Ltd. 

new safety glass intended for 
welders’ goggles and screens, besides com- 
plying with the B.S.S., reflects the heat 
rays, thus giving added protection and 
comfort to an operator. 


Telegraph Construction & Maintenance 
Co., Ltd. 

The efficiency, consistency and stab- 
ility of ‘‘ Mumetal’’ in magnetic screen- 
ing applicaeions were demonstrated. 
The new ‘“ Ferrometer”’ is used for the 
measurement and control of the proper- 
ties of alloys with high magnetic perme- 
ability and small electrical losses. 

“Telcon” high-frequency cables have 
been designed in co-operation with Mar- 
coni’s Wireless Telegraph Co. for long- 
distance transmission. They are of the 
concentric type, the innér conductor be- 
ing a solid wire and theouter a lead tube. 
“Telconax ” low-loss flexible insulated 
and sheathed cables are suitable for aerial 
leads and connections for television and 
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H. Tinsley & Co. 

Shown for the first time was the ‘“‘ type 
4556’? portable meter for the determina- 
tion of the daylight factor in buildings. 
Another new portable instrument is a 
transformer ratiometer, fitted with a 


Tinsley ‘‘4580°’ vernier potentiometer 


built-in vibration galvanometer, measur- 
ing ratio direct on the four-decade dials. 
An accuracy of 0.1 per cent. is claimed. 

Intended for general resistance work, 
the ‘‘type 3375-D’”’ Wheatstone bridge 
has its switches and coils under a dust- 
proof cover and is fitted with switch 
dials and plug ratios. The order of pre- 
cision is 1/1,000, and it can be supplied 
with a built-in galvanometer. The ‘‘type 
4580” precision E.S.M. vernier potentio- 
meter (illus.) incorporates an _ inde- 
pendent standardising circuit and has a 
normal range of 1.9 volts to zero in 
steps of 0.1 mV, with a second range of 
1/10 of normal. The resistance is 50 
ohms per volt, and the precision of 
adjustment 1/10,000 of nominal or 
1/10 of the lowest calibrated reading, 
whichever is the larger. 


Tintometer, Ltd. 

A white light cabinet is now made to 
provide standard artificial daylight illu- 
mination for the ‘‘ B.D.H. Tintometer.” 
Demonstrations were given of apparatus 
for measuring the colour of water-white 
liquids. 


Tungum Sales, Ltd. 

The properties of ‘“‘ Tungum,” a non- 
ferrous alloy, are of especial interest to 
the designer and engineer when problems 
of corrosion, erosion, impact and fatigue 
have to be considered. 


Ernest Turner Electrical Instruments, 

A range of high precision moving-iron 
instruments has been designed to meet 
modern requirements in measuring fila- 
ment voltages of transmitting valves, and 
models are made with square open-faced 
dials with circular bodies for semi-re- 
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Venner Time Switches, Ltd. 

Demonstrations were given of light- 
sensitive switches and also pilot-wire 
relay control for switching on and off 
street lighting systems, etc., from a 
central position. A master control 
clock shown has been developed to meet 
the requirements of the Meters Act, and 
is fitted with a light-slot attachment on 
the pendulum bob together with a con- 
tact device with a 60-sec. relay. 


Westinghouse Brake & Signal Co., Ltd. 
Information relating to Westinghouse 
metal rectifiers was given by means of 
photographs and diagrams, while appar- 
atus indicated some of the new applica- 
tions of this type of equipment to 
telecommunications. new use for 
the small ‘‘ Westector” rectifier has been 
found in connection with the prevention 
of a valve being overloaded to such an 
extent as to cause grid current to flow. 
The photographs showed installations 
for electro-plating, electric vehicle bat- 
tery charging, Ci 
electrostatic precipitation, etc. 


Weston Electrical Instrument Co., Ltd. 

The ‘‘310” wattmeter, ‘‘ 370”? ammeter 
and ‘‘341” voltmeter are portable stan- 
dard electro-dynamometer type instru- 
ments with a guaranteed accuracy of 


0.25 per cent. and provided with 
mirrored scales and_ knife-edged 
pointers. A laboratory standard instru- 


ment, the ‘‘226’’ wattmeter, has a 12-in. 
scale and an accuracy of 0.1 per cent. 
Portable current transformers are avail- 
able for these instruments. 

A multi-range illumination meter, 
having full-scale values of 3-15 and 75 
foot-candles will measure both mono- 
chromatic and continuous spectrum 
illumination, and incorporates a ‘ Pho- 
tronic’? photocell with a visual correc- 
tion filter. Another compact meter 


model, ‘E.703” (illus.), measures 
interior lightin conditions. ‘ Pho- 
tronic’? photo-electric cell exposure 


meters are made for still and cine- 
camera _ use. 

A photo-electric potentiometer for 
measuring and recording small currents 
or voltages is recommended for applica- 
tions where speed is a consideration. 
Instrument relays range from the yoy 
sensitive ‘‘ Sensitrol’”’ type having a full- 
scale deflection of 54A on the lowest 
range, to power Hag for handling volt- 
ages and currents. Polarised power and 
time-delay relays are also available. 
Among new radio testing instruments is 
the new “E.772”’ analyser, suitable for 
television as well as radio servicing. Air: 
craft instruments were also represented. 


Zenith Electric Co., Ltd. 

One of the company’s latest types of 
meter testing control equipment (illus. 
below) is intended for testing 3-phase 
2-element or 


3-element meters on 


Zenith control equipment for meter testing, an Edwards sputtering plant and a Gallenkamp constant temperature and 


short-wave dipoles,  direction-finding 
equipment, etc., and special cables for 
use with anti-interference and anti-static 
aerial systems are available. Light- 
weight construction, flexible, and good 
electrical characteristics are features of 
the ‘‘ Telconax ’”* insulated broadcast re- 
lay cables. ‘‘ Telconax”’ tape and joint- 


box compound, adhesive binding tape 
with waterproofed fabric reinforcement, 
and adhesive foil for screening, are now 
obtainable. 


humidity chamber 


cessed mounting. Moving-coil indicators 
incorporate two separate moving-coil 
systems of high sensitivity for use in 
technical schools, while, to give ex- 
treme robustness, moving-coil indica- 
tors of the undamped type have coil 
formers of moulded bakelite instead of 
the formerless coil pattern usually em- 
ployed. 

A variety of moving-coil instruments 
has just been developed with extremely 
slow or rapid time constants. 


balanced and unbalanced loads, or, 
alternatively, for testing three indepen- 
dent groups of single-phase meters. 
Provision is made for testing not only at 
unity power factor but at all other power 
factors, both lagging and leading. The 
equipment is designed to afford a 
smooth and continuous range of control 
from 50 mA up to 300 A per phase, and 
an equally smooth and continuous range 
of potential, independently on all three 
phases, from zero to 600 V. 


cinema arc rectifiers, 
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Transformer and Switch Oils 
By R. R. Belbin 


‘OR commercial work insulating oils are 
almost exclusively refined from crude 
mineral petroleum. Of the several 

sources of supply the Caucasus is considered the best, chiefly 
because of the comparative freedom of its oil from unsaturated 
hydrocarbons. The presence of these results under the work- 
ing conditions of transformers, for instance, in sludge forma- 
tion (which may be asphaltic, soap or carbonaceous) and is 
probably one of the chief causes of trouble. 

Asphaltic sludge is generally due to oxidation of oil, the 
deposits settling out on the windings, preventing satisfactory 
cooling. Soap sludge appears after the oil has been in ser- 
vice for long periods and settles out as a dark brown pre- 
cipitate; it has great affinity for water and therefore may 
present a dangerous condition. Carbonaceous sludge is 
a formation which is generally due to the breaking of an 
arc in the oil. 


Necessary Qualities 

The properties required in a transformer or switch oil are 
high dielectric strength, low viscosity, minimum loss by 
evaporation, little or no tendency to sludge formation, high 
flash point, and low setting point. 

Specifications are normally based on these factors, which 
have been defined in B.S.S. No. 148/1933. Buyers therefore 
need only quote a class and number to suit their particular re- 
quirements. In this B.S.S. transformer and switch oils are 
divided into two main classes based on the sludge test, 
Michie maximum values being for class A oils 0.1 per cent. 
and for class B oils 0.8 per cent. 

These classes are divided into three sections, depending 
essentially on the cold test signified as 0 for a cold test below 
0 deg. C., 10 below —10 deg. C. and 30 below —30 deg. C. 
These grades will be found suitable for 
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pounds, resins or varnishes may occur. The 
presence of air under the action of heat may 
cause solid deposits to be formed which ulti- 
mately cause overheating, but no perceptible change in the 
oil has occurred in tests when air has been excluded. 

Moisture intro- 
duced into the oil 
in drops does not re 
have as deleteri- 
ous an effect as 
when condensed 
in finely divided 
particles. The 4 
particles are not 
quickly precipi- 
tated, but are 
held in  suspen- 
sion and may be 
taken up by in- 
sulation or fib- 
rous_ material 
present. 

Keeping the , 
oil in good con- 0 10 20 % 
dition is the aa 
next considera- Fig. 2.—Effect of varying humidity on the 
tion, and meth- dielectric strength of transformer oils 
ods should be 1. Dry air at 19—23 deg. C. 


2. 32 per cent. relative humidity, ¢ 


Systematic Fe, Saturaied air deg. ©.” 
purities. Moisture may be eliminated, to some extent, by 
routine inspection of oil levels, careful check on loose joints 

and corroded parts, and the renewal of 
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the following purposes :— 

Class AO. Where the atmospheric 
temperature is never below 5 to 10 deg. 
C. For transformers the working tem- 
perature of the oil may be allowed to 
exceed 80 deg. C. and for switches 
70 deg. C. 

lass Al0. For similar working tem- 
peratures but where atmospheric tem- 
peratures may fall as low as —5 deg. C. 

Class A30. As for Al0 but for exposed 
places where the temperatures may fall 
as low as —20 to —25 — 


Having set out the chief 

causes of _ trouble 

author describes methods 
of reconditioning 


old gaskets. 

Where switches are opened under 
comparatively heavy loads frequently 
or on a fault, carbonisation is likely to 
result. Even after arcing for a pro- 
longed period oil, when separated out 
again, will be found to have retained its 
original properties in the main. Good 
oils should not be discarded in the first 
instance because they have performed a 
severe duty, but should be reconditioned. 


the 


C. 

Class BO. For transformers with a 
working temperature not exceeding 
75 deg. C. and for switches below 70 deg. C. Atmospheric tem- 
peratures should not fall below 5 deg. C. 

Class B10. As for BO, but atmospheric temperature should 
not fall below —5 deg. 6. 

Class B30. For similar operating conditions but where the 
equipment may be subject to temperatures down to —20 deg. C. 

Oil deliveries are usually made in 40-gal. drums, but may, if 
unloading facilities permit, be received in tanks of capacities 
up to 3,000 gal. 

’ Where the oil is supplied direct and no storage has been 
necessary it is fairly safe to assume that it is satisfactory for 
immediate use. Should any doubt exist, however, with regard 
to the quality, or if climatic conditions are unfavourable, test- 
ing and possibly filtration should be carried out. Where 
storage is necessary it is customary when storing drums in the 
open to lay them on their sides with bung downwards. In 
this way the only entry for air is sealed by the oil itself, 
and leakage will be out of, rather than into, the oil. Large 
quantities may be stored in specially designed tanks so con- 
nected by pipework that the oil may be filtered, drawn out or 
recirculated from 
time to time, in 


100 which case a 
breathing device 
el A is usually fitted 


to the tank simi- 
lar to that used 
on transformers; 
this ensures that 
air entering will 
be moisture free. 

Chief among 
B the causes. of 
deterioration of 
oil in use is the 
presence of mois- 
6 ture and foreign 
bodies, but 
thickening of the 
oil from heat or 
from _ dissolved 
insulating com- 


VOLTAGE 
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3 4 5 
WATER PRESENT. PARTS PER 10.000 PARTS Oil 


Fig. 1.—Effect of varying amounts of 
moisture on breakdown voltage 


A. Clean insulating oil. 
B. Oilcontaining a small proportion of foreign matter. 


; } Where draw-off cocks are fitted a cer- 
tain amount of oil should be run to waste before sampling, 
so that the sample may not be that in the pipe connection. 


RUBBER TUBING 
3'0" 


Fig. 3.—New type “ thief ” 


If the sample is to be tested for electrical strength the pre- 
sence of air bubbles must be avoided. Should it be aerated, 
it should stand for a while without exposing the surface to 
the atmosphere. Details of sampling apparatus are given in 
Appendix I of B.S.S. 148. This apparatus, however, is not 
suitable for large samples and a new type “thief” is put 
forward by the suppliers of Silvertown electrical oils. The 
exhaustion pump can be made by reversing the leather of a 
small bicycle pump and fitting a reversed inflator connection. 

Samples of oil from drums should be taken after they have 
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stood for twenty-four hours with the bung at the top. The 
sample should then be taken by immersing the thief to the 
bottom. The temperature of the oil should be the same as 
the surrounding air. 

The only test which will concern many users is that deter- 
mining the presence. of moisture. The electrical method is the 
only one which will give the dielectric strength with any 
degree of accuracy. For determining the presence of free 
moisture, in the absence of electrical apparatus, either of 
the ‘‘ crackle tests’? may be used as recommended in Appen- 
dix XI of B.S.S. 148. When using the electrical method the 
test cell should be similar to that shown in Appendix VII 
(figure 11). The complete electrical testing equipment may be 
purchased in a convenient portable form, but it may be too 
expensive in some cases. The wiring connections necessary 
for a cheaper method of obtaining the requisite potential for 
breakdown tests are shown diagrammatically. 

Test voltages applied should be increased from 10 to 30 kV 
fairly rapidly. Unless otherwise specified, 30 kV for one 
minute with a 4mm. gap is normal. If two out of three tests, 
each taken on a separate sample, give results not lower than 30 
kV the oil may be considered satisfactory. Fig. 5 from ‘‘ Elec- 
trical Insulating Materials,’”’ by A. Monkhouse, shows a 
ready means of comparing different forms of electrodes and 
varying gaps. The appearance of the sample will give indi- 

cations of carbonisa- 

TEST tion. If this is evi- 
dent filtering should 
be carried out, at the 
same time removing 
all the oil from the 
tank affected. The 
careful wiping out of 
the tank interior with 
WINDINGS clean, dry cotton 

“ob cloths, and the use of 


clean insulating oil for 

final flushing, are 
- strongly .recom- 

mended. 

Testing for acidity 
may be carried out 


if necessary (Appen- 
dix VIII of the 
Fig. 4.—Possible arrangement of 3.S.S.). inor- 
potential supply for breakdown tests ganic acid should be 
present, and the value 
due to organic acid should not exceed 0.2 mg. KoH per gm. 
The determination of a tendency to sludge is a rather long 
and tedious process. The application of heat to the sample, 
noting the change of colour, is employed on the Continent, 
but is not recommended. Some years ago I discussed the 
possibilities of grading oil in regard to its sludging properties 
by determining the interfacial tension between oil and water. 
The reliability of the results and the time taken to carry out 
the test show that the method merits further consideration. 


Cleaning and Reconditioning 

The cleaning and reconditioning of transformer or switch 
oils may be carried out either in a centrifuge, a filter press 
or a combination of the two. A simple demonstration of the 
action of the filter press may be made by placing strips of dry 
blotting paper in two vessels, one filled with coloured water 
and the other with oil, and after a while interchanging the 
paper. In a short time the oiled strip will be thoroughly 
saturated with water which enters the paper and drives out 
the oil and, finally, as the oil rises to the surface of the water 
leaves the paper free from oil. The water-soaked strip will 
be found to be unaffected by the oil. In addition, sludge 
fibrous material and all traces of carbonaceous particles are 
effectively removed while water is retained by capillary action. 

For the removal of finely divided carbon the filter press 
probably scores over many other types of filters or separators. 
The settling out of the finely divided carbon may be 
accelerated by any of the agglomeration processes. These in- 
clude steaming, the addition of aqueous dilute alkaline solu- 
tions or certain silicates or the thorough intermixing of small 
quantities of absorptive clay. Such treatment should be care- 
fully applied lest products affecting the quality of the oil be 
added and then not entirely removed. This is particularly 
effective where the oil is heated before filtering. During this 
process some matter may be dissolved and go into solution. 

Some time ago I made a comparative test on a filter press 
and a centrifuge employing an absorptive clay to assist in 
bringing down the carbon. Heavily carbonised switch oil was 
used and the results were distinctly in favour of the filter 
press on the basis of time taken and the appearance of the 
finished product. Breakdown voltages were applied at in- 
tervals and showed nothing to choose between either arrange- 
ment. In order to bring the oil to the final condition obtained 
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in the filter press three filtrations through the centrifuge were 
necessary. This is even borne out on-plants which employ 
both types where more than one filtration is found necessary. 
This has the effect of 
bringing down the 
actual rate of filtra- 
tion. The cost per 
1,000 gal., including 


labour, definitely 
favoured the filter 
press. 


Best results with 
the filter press are 
obtained when the 
working temperature 
is round about 30 
deg. C., which should 
not be exceeded, as 
raising the tempera- 
ture may leave some 
moisture in the oil, 
the water being pre- 40: 
cipitated on cooling 
down. With sludgy 
transformer oil, par- 30 
ticularly where the 
apparatus requires it 
to be treated hot, 
some sludge will go 
into solution and will 
ultimately come out 
at any time within a 
week of filtration. 0 

Whatever type cf 3 
apparatus be used, Fig 
Wilcox connections 
are suggested and not 
rubber, the sulphur in which may contaminate the oil. 

A rapid rise in pressure as indicated on the gauge gener- 
ally denotes when the filter papers should be changed. The 
usual procedure then is to run for a period, shut down, take 
out one or more papers from the front and place new sheets 
at the outlet side. The papers must be kept dry and should 
be dried prior to use. Unless specially prepared papers are 
used with the filter press microscopic fibres may be taken 
through with the clean oil. 

By preliminary treatment through a centrifuge, quick re- 
moval of abnormal quantities of water is assured with the 
removal of some of the larger particles of dirt or carbon. 
After this, passage through the filter press should effectively 
remove all traces of carbon with a minimum change of filter 
papers. Plain centrifuging will not remove colloidally dis- 
persed carbon, and some substance must be added that will 
cause these smaller particles to coagulate so that they may be 
removed as larger pieces. The process then consists of de- 
hydrating the oil, adding a decarbonising clay or powder and 
final sedimentation and purification. 

With modern processes it is claimed that reconditioning is 
possible with cold filtration at any temperature above the pour 
point of the oil, which has the advantage of permitting filtra- 
tion at a temperature equivalent to that of the surrounding 
air, and this helps to avoid condensation. Machines of this 
type in some respects embody the two processes in indepen- 
dent stages, the removal of moisture being carried out before 
the oil is passed on for filtration of dirt. 

A filter plant of this type comprises packs of rings with fine 
and accurate spacing between them. By the addition of a 
small amount of ‘‘ Metasil’’ mixed with oil a filter bed is 
formed which after preliminary pumping is retained on the 
surface of the filter pack. This filter bed is made up of 
specially graded kieselguhr and activated charcoal designed 
and blended for the purpose, the former being the filtering 
medium and the latter dealing with the moisture by absorp- 
tion or, if the moisture is in solution, by adsorption. As the 
filter bed becomes loaded with moisture the pores close and 
the pressure rises to a predetermined limit. If this pressure 
is seriously exceeded a relief valve is onerated and the oil 
circulates round the pump and not through the filter. 

Running costs are claimed to be 2d. per 1,000 gal., which 
compares favourably with those incurred with a filter press 
The h.p. of the motor to drive the unit is small and the onlv 
other cost is for the formation of the filter bed, which is 
said to operate for ten hours at 100 gal. per hr. 

In this type of apparatus the mixture is pumped _ direc‘ 
to the filter where the pack strains out the added product. 
Valve controls then bring into operation the water eliminator 
in front of the filter. By incorporating a multi-way valve in 
the system the plant should be free from irregularities due to 
mal-operation. The pump continues to pass. the oil. throug) 
this circuit, extracting the water before final filtration. 
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Meetings and 
Discussions 


Results of an investigation into welding practice in the United 
States are contained in a paper read recently before the Insti- 
tute of Welding by Dr. J. H. Paterson (Murex). He showed 
that the high cost of labour had resulted in a considerable 
speeding-up in welding tempo. Yesterday’s I.E.E. paper by 
Messrs. H. W. Clothier, B. H. Leeson and H. Leyburn covered 
diverse aspects of the subject of protecting electrical plant 
and systems from the adverse effects of faults and breakdowns. 
Before the Wireless Section of the I1.E.E. on Wednesday the 
causes of noises in thermionic valves were dealt with by Mr. 
D. A. Bell (Marconi’s). Birmingham’s recent street-lighting 
improvements were described last week by Mr. A. V. Blake 
at the Birmingham and District Association of the Institution 
of Civil Engineers. 


Are Welding in America 
HE most striking feature of the American welding trade 
is the large volume of material which is consumed 
annually as compared with that utilised in Great Britain. 
This is the impression gained by Dr. J. H. Paterson (Murex 
Welding Processes, Ltd.) during a recent visit to the United 
States. In a paper read before the INsTITUTE OF WELDING 


in London on December 2ist he explains the rapid growth in” 


the sale of covered electrodes and also shows, curiously enough, 
that the sale of bare wire and lightly coated rods, which in 
1931 accounted for practically all the welding done in the 
U.S.A., has remained stationary over the same period. 

The estimated British consumption of 1.86 lb. of electrodes 
per ingot ton is quite a long way behind the American figure, 
to reach which Great Britain would have to do about 25 per 
cent. more welding. In America every section of the iron 
and steel industry (with the exception of the structural steel 
industry in the Eastern States) has come to the conclusion 
that it is economical practice and good practice to use welding 
wherever it can possibly be introduced. In this country there 
is no unanimity of this kind. 

American labour is much more expensive than British labour 
and in the general engineering and allied trades the skilled 
man earns from 2.3 to 3.0 times as much as in this country. 
This has made it necessary, if production costs are to be kept 
down, to get a much greater speed of welding out of the 
operator, and there is every encouragement to spend a con- 
siderable amount of capital on labour saving and speeding up 
devices with this end in view. 

Speed of welding is being accomplished in America by the 
use of fairly large electrodes and higher current strengths 
than those to which we are normally accustomed. The maxi- 
mum size of rod in common use appears to be the & in. 
diameter core wire size and although larger ones are in use 
most people regarded anything above this size as too fatiguing 
for the operator to use continually. 

In a few shops where a bonus is paid for extra work accom- 
plished, the author found that the standard speed expected 
was from 65 to 75 ft. per hr. of single run welding, even 
on complicated jobs involving a number of short runs. 

It is not uncommon to find automatic welding machines of 
one type or the other in most large shops, but they do not 
appear to have undergone the same progressive improvements 
as are visible in the hand process, nor do they, except in 
special cases, find the continuous application one would like 


to see. When working with high amperages it is necessary 


to have very good fitting between adjacent edges in order to 
prevent the weld metal from scouring a hole right through 
the job, and large numbers of hydraulic rams are necessary to 
obtain close alignment. In addition fillet welds must be made 
with the job tilted through 45 deg. so that a hydraulic tilting 
table is an essential part of the mechanism. Obviously, a 
costly piece of apparatus like this is an extreme case in which 
high wage costs are being combated by a very complete 
mechanisation of the process, and time alone will show 
whether the capital expenditure is justified. 

In the U.S.A., as in Great Britain, the large proportion of 
the electrodes used by industry are supplied by three or four 
firms specialising in their manufacture. When it is remem- 
dered that the American electrodes are usually big ones, the 
volume and fluidity of the slag become of immensely greater 
‘mportance and the user is almost compelled to do all his weld- 
ing in the downover position and in order to get satisfactory 
results some mechanical means of handling the job so as to 
make turning easy must be installed. Indeed, the advantages 
of “ positioning ” the job for downhand welding are so great 
for all kinds of electrodes that there has been a steady growth 
in the uses of “ positioning ’’ machines of all kinds. The best 
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types of machine in use are those which have a motor drive 
of some kind with push-button control so that the welder can 
quickly turn the job to the most suitable position for welding 
any given part. This again means spending capital in order 
to save labour, but there is in addition the vital fact to bear 
in mind that the easier it is for the operator to do his job the 
more likely he is to produce a good job and there can be 
no doubt that downhand welding is the easiest kind. 

The practical methods of testing welds by non-destructive 
means are confined in the U.S.A., as in this country, to 
examination of the weld by X-rays or gamma rays, but a 
much larger number of boiler shops are equipped with this 
form of testing apparatus than in this country. Other forms 
of non-destructive testing, such as those based on the measure- 
ment of magnetic fields, are employed in isolated cases, but on 
the whole there appears to be no really satisfactory form of 
test which could be used with equal success on all types of 
ordinary welded work. 


Protective Control Gear 


AFEGUARDS against interruptions of supply are dis- 
cussed in a paper by Messrs. H. W. Clothier, B. H. 
Leeson and H. Leyburn (A. Reyrolle & Co., Ltd.) which was 
read at the INsTITUTION oF ELECTRICAL ENGINEERS in London 
on January 6th. 

Their aim is to present a perspective view of those safe- 
guards that have economic utility. They state that breaking 
currents of about 44,000 A (symmetrical r.m.s.) and corre- 
sponding making currents of about 110,000 A (peak) should 
not be exceeded at any voltage. At the higher voltages the 
current limits should be lower and normal load currents 
should not exceed 2,000 A per circuit. 

General safeguards must be considered in the early stages 
of design. As an example of such forethought applied to a 
switchgear installation for a major power station the authors 
illustrate a layout planned to enable all the safeguards they 
recommend to be included. Also they indicate the principles 
of construction of 1,500 MVA 383-kV and 66-kV metal-clad 
switchgear designed in accordance with their suggested lay- 
out and incorporating facilities for access to each component. 

Owing to the fundamental limitations of a.c. and d.c. tests 
and to the difficulty of establishing suitable test voltages, 
over-voltage tests are of little value as routine safeguards to 
determine the quality of insulatioa in service, and are useful 
mainly as initial commissioning tests. 

The merits of suitably analysed periodic power-factor tests 
as a useful means of detecting the existence of incipient break- 
downs and as a wise precautionary safeguard must be fully 
recognised, but they cannot be regarded as sure and universal 


Assembly of single-break, high-speed, three-phase oil circuit- 
breaker with single-break turbulator and pneumo-oil operation 


means of forecasting insulation breakdowns. The authors 
suggest that routine site-testing of insulation by the intro- 
duction of over-voltage tests is undesirable, but that power- 
factor tests within their limitations may be useful as a routine 
safeguard. The need for periodic insulation testing depends 
upon many factors, and diminishes with increasing adequacy 
of protective safeguards. Site testing must necessarily rank 
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as secondary to the all-important general safeguard of the 
initial provision of insulation thoroughly proved by testing in 
ge stages of its manufacture. It can never take its 
place. 

Experience proves that the root cause of fires and explo- 
sions is uncontrolled sustained arcing. If a fault develops in 
a component of a supply system provided with protective safe- 
guards, such as automatic instantancous protection operating 
in conjunction with fast-acting circuit-breakers, it is isolated 
so rapidly that’ the outage occurs with very little, if any, 
damage to the faulty apparatus, and either no disturbance or 
only a slight disturbance of the supply system. 

The authors consider it essential in the interests of operat- 
ing efficiency that any component of a supply system should 
be rapidly isolated if it becomes faulty. 

Ultimate safeguards, intended as a last line of defence for 
preventing the spread of damage from faulty apparatus or 
other hazards, include (a) the physical separation of power- 
station or sub-station apparatus in such a way that if one 
section is seriously damaged adjacent sections are not affected, 
(b) the use of constructional aids to fire-extinction, such as 
the running of cables in trenches filled with pebbles, and (c) 
the provision of fire-fighting equipment brought into action 
either automatically or manually. Consideration of the funda- 
mental factors that determine whether or not an electrical 
fault will result in a fire, and hence whether or not ultimate 
safeguards must be provided to cope with it, lead to the con- 
clusion that although the provision of ultimate safeguards is 
desirable they should be regarded only as additional to pro- 
tective safeguards, so that, instead of having to function fre- 
quently, as they would in the absence of protective safeguards, 
they are required to deal only with extreme emergencies, or 
with hazards outside the control of the supply industry. In 
such circumstances they can be applied more economically, 
and the saving can be used to greater advantage in the pro- 
vision of protective safeguards. 

Examples of high-speed feeder-protective systems are next 
examined, followed by an explanation of the need for, and 
methods of applying, bus-bar zone protection. 

Summarising, it appears to the authors that the best com- 
promise between the technical and economic considerations 
governing both the transient-fault protection of lines and the 
excess-voltage protection of station apparatus is secured as 
follows: Transient-fault protection is obtainable for lower- 
voltage lines, say, from 6.6-kV to 33 kV, by using arc-sup- 
pression ‘schemes; for higher-voltage lines, say, above 100 kV, 
by means of automatic reclosing of circuit-breakers; and for 
lines of intermediate voltage by either method. This is addi- 
tional to the fundamental safeguards of adequate insulation, 
earth wires, and low footing-resistances of towers. Excess- 
voltage protection of station apparatus is obtainable by means 
of high-speed arc-gaps operating in conjunction with transient- 
fault protection of the lines. ‘This allows standard station 
apparatus to be used, and obviates the use of the more ex- 
pensive impulse-tested apparatus and of long runs of cable. 

The quest for increased speed of fault clearance has meant 
increasing the speed of protective safeguards, which include 
not only protective systems but also circuit-breakers. The 
present position, stated generally, is that the use of fast- 
acting (15 cycles) circuit-breakers, fully proved at short-circuit 
testing stations, is established practice, and that some high- 
speed (5 cycles) circuit-breakers, having already progressed 
beyond their development stage, are emerging into service. 

The authors record data of a 132kV 1,500-MVA circuit- 
breaker with solenoid closing and electromagnetic tripping 
fitted with horizontal turbulators and with rotary moving con- 
tacts in order to reduce the inertia of its moving parts com- 
pared with that of the usual arrangement of vertical-moving 
contacts. This construcion not only reduces the oil in the 
tank by 40 per cent. but also reduces the total break time at 
100 per cent. breaking-capacity to 4.5 cycles, thus putting the 
circuit-breaker into the high-speed category at that rating, 
although over the whole range it must be classified as fast- 
acting. This and other experience pointed to the possibility 
of effecting further improvements in the directions of reduc- 
tion of oil volume and increased speed of fault clearance by 
suitable rearrangement of known types of circuit-breaker 
components. 

High-speed circuit-breakers, as compared with fast-acting, 
are particularly advantageous for high-voltage transmission 
lines interconnecting large generating centres, because they 
enable faults to be isolated so rapidly that stability of the 
interconnected supply system is not endangered. They are 
also an essential component in providing a means of restoring 
supply with minimum disturbance by rapid reclosure on 
transient faults. 

'. The turbulator arc-control device having been proved to be 
reliable for breaking circuit with arc-durations of 1 cycle or 
less as.well as for making circuit, the development of high- 
speed circuit-breakers resolved itself chiefly into a solution 
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of the mechanical problem. To bring the 182kV circuit- 
breaker mentioned above into the high-speed class, its solenoid 
closing and electromagnetic tripping device were discarded 
in favour of faster pneumatic power closing and opening. The 
improved performance obtained is that the total break time is 
4 cycles maximum instead of 6, and 3 instead of 4.5 at 100 per 
cent. rating; and the arc duration is 1.5 cycles maximum, and 
1 cycle at 100 per cent. rating. 

To reduce the amount of oil required and to achieve a still 
higher speed of operation, a turbulator circuit-breaker of the 
small-oil-volume single-break type has been developed. It is 
closed and opened by what may be called pneumo-oil opera- 
tion, and ‘the inertia uf the moving parts has been reduced to 
merely that of the metal rod contact required to bridge the 
break between the fixed contacts. 'The pneumo-oil mechanism 
uses oil as a means of transmitting the accelerating forces to 
this relatively light moving contact-rod and of arresting its 
motion. A sufficient number of tests has been made to 
demonstrate the possibility of high-speed operation and fault 
clearance with an arc duration of the order of 1 to 1.5 cycles 
throughout the whole breaking-capacity range. 

The pneumatically operated 132kV high-speed circuit- 
breaker, when used for automatic reclosing, can clear the 
fault and re-energise the line in 12.5 cycles, and reclose right 
home in a total time of 13 cycles. The fault would be cleared 
in 5 cycles, compared with the 7 cycles allowable; to comply 
with the 10 cycles required for de-energisation of the line, the 
reclosing would have to be delayed from 7.5 cycles to 10 cycles; 
and the line would then be re-energised after clearing a 
transient fault in 15 cycles compared with the 17 cycles 
allowable. 

The pneumo-oil-operated circuit-breaker is particularly suit- 
able for automatic high-speed reclosing service at high volt- 
ages. High-speed reclosing of circuit-breakers, by de-energis- 
ing the transmission line only momentarily, can form an 
important safeguard against interruption of supply. 


Noise in Radio. Valves 


THEORY of fluctuation noise within thermionic valves 

is postulated in an intriguing paper by Mr. D. A. Bell 
(Marconi’s Wireless Telegraph Co., Ltd.), which was read 
before the Wireless Section of the InstiTuTION oF ELECTRICAL 
ENGINEERS in London on January 5th. 

The author cannot find any flaw in Nyquist’s thermodynamic 
proof of the universality of thermal-agitation noise, whatever 
may be its magnitude, but he does not believe that in addi- 
tion there is a separate ‘‘ shot ”’ noise. 

Thermodynamic reasoning, as usual, indicates the overall 
relations between the valve, regarded as one unit, and the 
external circuit, without revealing the internal mechanism 
within the valve. The random arrival of electrons at the 
anode (in other words “‘ shot noise ’’) is the expression of the 
fact that the electrons have a certain random component of 
velocity which represents the thermal agitation of the elec- 
trons, and must therefore be related to thermal noise. It is 
shown in this paper that a proper consideration of the tem- 
perature of the valve’s internal resistance makes it possible to 
unify these two aspects of the phenomenon. But, if so, what 
of the pure shot equation for which Moullin states that the 
sole condition for shof-noise power to be proportional to the 
magnitude of the mean anode current is that the arrivals of 
all electrons shall be random? On this view, the noise does 
not depend upon the magnitudes of the random components 
of electron velocities, i.e., the temperature of the electrons, 
but only on the absolute independence of the events consti- 


tuted by the arrivals of the several electrons at the anode; 


and the general statement made by some writers that the 
space-charge ‘‘ smooths out the irregularities of the emitted 
current ”’ is unsatisfactory, since it can be shown that space- 
charge does not destroy the random nature of the electron 
emission from the virtual cathode. 

Moreover, a direct antithesis to the frequency-spectrum 
method employed in Moullin’s derivation of this particular 
equation is provided by the work of T. C. Fry, who denies 
the existence of a frequency spectrum of shot noise. 

The present author contends that both shot and thermal 
noises in the valve’s internal resistance are essentially the same 
phenomenon, but are modified by the differing conditions of 
electron transit. His paper shows that the fluctuation noise 
in a space-charge-limited valve may be represented as a 
thermal-agitation noise and, conversely, that the latter in 4 
metallic conductor may be represented as shot noise within 
the crystal lattice of the material, and without space-charge 
limitation. 

How can one account for the transition from a temperature- 
limited to a space-charge-limited regime in a thermionic valve, 
and what constitutes the essential distinction between the 
two states? It would seem that the presence of a potential 
minimum, however small the barrier which it imposes, is one 
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criterion; for, provided there is such a barrier, some electrons 
emitted will return to the cathode, and the space-charge 
adjacent to the cathode will be in thermal equilibrium with it. 
The initial temperature of the space-charge will then be fixed 
at the cathode temperature, and, as the author shows, the 
effective temperature of the outer space-charge is about half 
that of the inner space-charge. The transition in any real 
valve will be gradual, owing to lack of uniformity both of 
the anode-to-cathode field along the length of the cathode and 
of the cathode temperature. 

Another criterion of the state in which the thermal-agitation 
treatment is applicable is that the field from the anode should 
terminate on space-charge, not on an actual metallic electrode. 
For if the field from the anode ends on a metallic electrode, 
the emergence of any electron from that electrode constitutes 
a disturbance; but if the field terminates on electrons, con- 
stituting space-charge, which are moving towards the anode 
with approximately uniform velocity, the presence of electrons 
travelling at the exact mean velocity at every point does not 
create a disturbance; it is only the deviations from the mean 
which are effective. 

In a diode, but not in more complex valves, the two criteria 
are identical. In the more complex screen-grid tetrode the 
screen-anode space corresponds nearly to a temperature- 
limited diode with the screen as virtual cathode. Most of 
the anode field terminates on the screen wires, so that the 
injection of electrons into this space through the screen may 
be expected to produce a shot noise at the anode. The same 
effect is to be expected to a less extent in triodes, depending 
upon the closeness of the grid winding. 


Street Lighting in Birmingham 
ETAILS of the recently completed scheme of relighting, 
D principally by mercury vapour lamps, the main traffic 
routes of Birmingham were given by Mr. A. V. Blake, super- 
intendent engineer of lighting at Birmingham, addressing the 
Birmingham and District Association of the INsTITUTION oF 
Crvit Enarneers at the James Watt Memorial Institute, Bir- 
mingham, on December 30th. 
Birmingham’s relighting scheme, he said, had necessitated 
the survey of 188 miles of carriageway. Generally speaking, 
the main roads were lighted by 400-W mercury lamps and the 
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secondary routes by 250-W lamps of the same type. On the 
main roads a lantern of rectangular shape, specially designed, 
had been used, which successfully provided the required sur- 
face brightness. On the secondary routes a unit with a one- 
piece refractor bowl was used with equal success. Owing to 
the magnitude of the scheme, economy had to be exercised, 
with the result that the units were fixed at an average spacing 
of about 200 ft., with a height of the light source of 25 ft. and 
a bracket length of 6 ft. On the tram routes the traction poles 
had been utilised and, in consequence, the spacing between 
units was in some cases as much as 240 ft. Special brackets 
were used in these cases to give ihe required height to the 
light source of 25 ft., with an overhang of 2 ft. 6 in. Where 
a.c. was not yet available the same units were used, fitted with 
500-W or 300-W filament lamps, in order that discharge lamps 
could be substituted when the system was changed over. The 
number of steel lighting columns used in the scheme was 2,600; 
they were erected at the rate of 150 a week, complete with 
underground services and, in some cases, considerable mains 
extensions. In all, 1,337 rectangular units and 2,438 one-piece 
bowl refractor units were used. The whole scheme was com- 
pleted in eight months. 

Mr. Blake said that as an experiment the whole of the 
270 lighting units along Bristol Road were controlled from a 
central point by high frequency currents superimposed upon 
the supply mains. The system was installed in the several 
sub-stations from which electricity was supplied to Bristol 
Road, and was controlled by a time switch at a central point. 


Motor Troubles.—At an informal meeting of the AssocIaTION 
OF SUPERVISING ELECTRICAL ENGINEERS in London recently Mr. 
J. P. Crossley spoke on ‘‘ Faults on A.C. Motors,’’ describing 
the causes and remedies of many of the troubles encountered 
in the operation and maintenance of this class of machine. 
A sequel to this meeting was the ‘‘informal’’ held on 
December 30th, when ‘Faults on D.C. Motors ’’ was the 
subject of a short lecture delivered by Mr. J. N. Reekie. 
Failure to start, excessive heating, incorrect speed, bad com- 
mutation, hunting, and excessive noise, were some of the 
points dealt with by the lecturer. In connection with these 
“informals,’”’ of which four more are to be held, every en- 
couragement is given to those attending to compete for the 
prizes, totalling £10 in value, offered for the best speakers in 
the sections, comprising (1) members and associate members, 
and (2) associates. 


Testing Mine and 


TEST plant for crushing and screening machinery, 
designed tc enable samples of mineral ore and stone 
to be reduced and sized in bulk under the same con- 
ditions as prevail in the field, has recently been installed at 
the Fraser & Chalmers Engineering Works (proprietors : 
General Electric Co., Ltd.) as an aid to improvement. 

In the normal se- 
quence of a test the 
material is first reduced 
in size in a 15 in. by 
9 in. Blake ’’ crusher 
and is then raised by a 
12in. belt-and-bucket 
elevator to a 4-ton 
surge bin, from which 
it is fed uniformly 
along an 18 in. by 9 ft. 
6 in. “Sherwen” 
electromagnetic vibrat- 
ing feeder to a chute 
leading to a crusher. A 
“Symons” crusher of 
either the 2 ft. or 3 ft. 
standard type or the 
3 ft. ‘ shorthead ’’ type 
may be accommodated 
on the same founda- 
tions (with slight 
alterations), and tests 
on the smallest 20 in. 
“Symons ”’ crusher are 
also possible. 

The product from 
this crusher is lifted by 
belt-and-bucket ele- 
vator to the screening floor. Here the equipment comprises 
either a 8 ft. by 5 ft. ‘‘Sherwen”’ electromagnetic screen, a 
36-78 C.6 ‘‘ Robins Gyrex” screen or a 38 ft. by 6 ft. 
“‘Symons’”’ screen, to any of which the crushed product can 
be passed by ducts controlled from the floor. The oversize 
from the screens can be returned by a 12in. ‘“‘Robins” belt 


General view of the screening floor showing, on the right, the ‘‘ Sherwen” 
electromagnetic screen and part of the “Symons” screen 


e 
Quarry Equipment 
conveyor running beneath them to the ‘‘ Symons’”’ crusher for 
a closed circuit test. 

Any of the operations mentioned may be omitted, totally 
enclosed ducts being provided as alternative paths for the 
material. A load of two or three tons is usually necessary 
for a complete crushing test, as with smaller quantities little 
margin will be ayvail- 
able for tests on vari- 
ous settings of the 
equipment. 

Seven Witton” 
500-V d.c. motors 
operate the plant by 
individual drives 
through vee ropes. The 
crushing plant is driven 
by shunt-wound 
motors, the Blake 
crusher by a 2-h.p., 
1,050-r.p.m. machine, 
and the Symons crusher 
by a 75-h.p., 760-r.p.m. 
machine; the motor for 
the latter is mounted 
on slide rails and pro- 
vided with interchange- 
able pulleys to enable 
it to drive machines of 
various sizes. The 
“Gyrex’’ screen and 
the ‘‘ Robins ’’ conveyor 
and elevator are each 
driven by a 50-h.p., 
1,000-r.p.m. compound- 
wound motor, and the 
‘*Symons”’ screen by a 3-h.p. motor; each motor is equipped 
with d.c. timing starters and push buttons. The “ Sher- 
wen” electromagnetic feeder and screen are connected to a 
880-V, three-phase, 50-cycle a.c. supply, a pulsating d.c. supply 
for the reciprocating motion being obtained through a half- 
wave metal rectifier built into the vibrator. 
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Correspondence 


Contributions from readers are welcomed. The writer should give his name and address, not 
necessarily for publication 


Motor Starting Regulations 

In your issue of December 31st Mr. J. L. Brook dealt with 
a recent letter of mine on the above subject. He appears to 
have misread the paragraph to which he takes exception. I 
did not state that ‘‘some motor manufacturers were unable 
to quote’’ but that they ‘‘refused’’ to quote. There is a con- 
siderable difference between the two and I admire the motor 
manufacturer who takes up the attitude in question. Prob- 
ably he feels he can be more profitably employed turning out 
equipment which is a credit to his organisation than making 
up something which his engineering conscience tells him is 
bad practice but which is necessary to meet the whim of some 
individual, more than likely retired, who has prepared a set of 
regulations dealing with a class of apparatus of which he has 
very little knowledge, and certainly no practical experience. 

It is illuminating that in spite of your recent leaderette on 
this vexed subject, in which you invited the views of supply 
engineers, none have been forthcoming. W. E. Lawton. 

London, N.1, January 3rd. 


The Municipal Trading Question 


May I make a correction in the second paragraph of the 
leading article in your issue of December 24th? The Statutory 
Committee under the 1926 Electricity Supply Act was duly 
set up and, I believe, is still in existence. With regard to 
Committee “‘D’’ this, as I have explained several times both 
in public and in the technical Press, was one of four com- 
mittees which were an off-shoot of the Statutory Committee, 
— committee having a separate and specific matter to deal 
with. 

The function of Committee ‘‘D’’ was to examine and report 
upon what has now come to be termed “‘ fair trading,” and 
it was not unfortunate because it did not come to an end with 
nothing achieved; the Committee completed its work and 
_ issued its report and like all committees of such a character 
it had to come to an end because there was nothing further 
for it to do. The report was duly acted upon and as a result 
brought into being the Electrical Fair Trading Council, and 
the Fair Trading Policy of that Council is based upon the 
report of Committee ‘‘ 

1t is unfortunate that the question of fair trading gets mixed 
up with the question of municipal trading. If anyone takes 
the trouble to very carefully examine the policy of the Fair 
Trading Council it will be seen that it has nothing whatever 
to do with whether a municipality should run a showroom or 
carry out contracting work, but it is quite obvious that if 
municipalities adopt a hostile attitude on the question of fair 
trading, then the contractors will also adopt a hostile attitude 
on the question of municipal trading. 

I have yet to learn how the fair trading policy can be in- 
jurious to the interests of municipalities, and it is only natural 
that the contractors continue to oppose municipal trading 
when it is openly admitted that the latter will not be con- 
ducted on a fair trading policy. F. W. Purse. 

London, W.C.2, December 29th. 


[We publish with pleasure Mr. Purse’s comments upon the 
second paragraph of our leading article. Mr. Purse was 
chairman of Committee *‘D’’ and is, of course, chief engineer 
to the London and Home Counties J.E.A. (who are registered 
contractors). In order to clarify the position, so far as we 
are able to understand it, we would like to make one or two 
quotations. At the luncheon in 1936 at which the Fair Trading 
Policy was launched, Mr. W. Finlay, the chairman, referred 
to ‘‘ the work which was initiated by Committee ‘D’ and 
which has been continued by the present Fair Trading Council 
since the Committee ceased to exist.” 

At the recent annual dinner of the Cardiff Branch of the 
E.C.A. (reported in the Electrical Contractor), the subject of 
the Fair Trading Policy was trenchantly dealt with by Mr. A. 
Nichols Moore, speaking apparently for the I.M.E.A. He 
bluntly described Committee ‘‘D’’ as ‘‘a failure because it 
was more concerned with the preservation of the status quo 
than the real development of the electricity supply industry.’’ 
Referring to the Fair Trading Policy he said : ‘‘ Supply authori- 
ties might ayree with its broad principles, but they had found 
it impossible to associate themselves actively with this out- 
come of Committee ‘D’s’ work. Supply authorities had 
adopted the only possible attitude. They had declined to 
become a party to a policy which could only have the effect 
of tying their hands. Supply authorities claimed to be entitled 
to ‘most favoured nation ’ terms and conditions in the purchase 
of equipment for resale. If this claim was conceded, it would 
be possible for supply authorities and electrical contractors to 
compose ‘their differences over the Fair Trading Policy and 
come to agreement... The I.M.E.A. would always be pre- 
pared to collaborate with the E.C.A. in the better organisation 


of the industry, providing it was recognised that the supply 
industry was the predominant party.”’ 

Apparently, then, the supply authorities insist on ‘“‘ mixing 
up” municipal trading and fair trading. ; 

As to the Fair Trading Policy we may quote the following 
passage from the last annual report of B.E.A.M.A.: “‘ The 
fair trading code, devised by the Fair Trading Council, was 
issued during last May [1936], to the electrical industry in the 
number of 4,500, the words “electrical industry ”’ includin 
such bodies as the Electricity Commission, the C.E.B., an 
even Government Departments. The letter covering its issue 
explained the impracticability of making adherence to it a 
definite obligation on the part of manufacturers, wholesalers 
and suppliers. It was, therefore, issued as a recognised and 
authoritative code of fair trading where formerly there was 
nothing; and the greatest credit is, in the opinion of your 
Council, due to those who worked so hard to fill the vacancy. 
They endorse the hope that ‘in its present form it will com- 
mend itself to all concerned as an equitable basis’ for all 
transactions to which it Etec. Rev.] 


Resistivity of Water 

Since dry earth, or soil, is known to be useless as a con- 
ducting medium, and pure water is, for all practical purposes, 
a non-conductor, the effectiveness of protective gear depending 
on moist earth for a circuit is governed directly not only by 
the proportion of impurities in the water which is made con- 
ductive, but also by these impurities remaining in constant 
solution and not being dispersed by filtration or electrical 
action in the earth circuit. 

Because it can be demonstrated that the resistance of a cir- 
cuit through water can be varied by the current conducted, 
it seems pointless to expend time, thought and experiment 
upon the design of protective apparatus and then to assume, 
or leave to chance, the conductivity of the earth circuit upon 
which the apparatus depends for its energising current. The 
apparatus designer must assume values for tests at the works, 
but the apparatus can only serve its purpose when the values 
on site correspond to, and constantly remain within, the 
designer’s limits. This is the concern of the mains engineer. 

Col. W. A. Vignoles has dealt with the effect of impurities 
in condensate and boiler feed, which are indicated by increased 
electrical conductivity. This aspect mainly concerns the station 
engineer whose test conditions require a sample of the water 
under test to flow between the electrodes of the purity meter, 
when the impurities carried by the sample remain in constant 
solution. In the case of earth electrodes the water is not in 
motion, but the constituents of water and the matter in solu- 
tion are subjected to electrical effects which do increase the 
electrical resistance. For example, the presence of a colloid 
in a sample of water which is not in motion appears to have 
the action of a baffle or screen at which ‘the impurities set 
in motion by the action of the current can collect and thereby 
produce unequal potential gradients between the test electrodes. 

The danger of unequal potential gradients, occurring between 
a transformer earth plate and a consumer’s site is best appre- 
ciated when cattle are killed while standing upon a “ potential 
precipice ’’ formed at some considerable distance from a fault. 
Such instances have occurred, yet when the fault potential has 
been measured between the site and transformer, the poten- 
tial gradient has appeared as only 1 V per 6 ft. 

In my view there is a critical resistance below which safety 
is reasonably assured, and above which there is no certainty 
that the resistance will not rapidly increase to a dangerous 
extent. Definite information is desirable and the electrical 
action upon impurities in water appears to suggest the line of 
approach. A. G. BULLEN. 

Liverpool, December 27th. 


Electrostatic Generators 

I have read with considerable interest the article on this 
subject in your issue of December 24th by Mr. A. Mortimer 
Codd. 

At a recent local electrical exhibition one of the examples 
of electro-culture shown was the growth of six tomato plants 
placed in an ordinary greenhouse and six plants in a special 
greenhouse, these plants being suspended by cords and the 
roots immersed in an appropriate solution heated by low- 
voltage thermostatic heaters. The difference of growth was 
remarkable, especially when aided by light rays. 

It has come to mind that the improved electrostatic machine 
described by Mr. Codd might carry the investigations further, 
and might also be made use of as a supplementary means 
of air purification by ozone, providing, of course, that it was 
of simple and robust design to withstand continuous operation. 

Worcester, December 30th. C. M. SHaw, 
City Electrical Engineer. 
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THE ELECTRICAL REVIEW 


New Apparatus and Devices 


for Domestic, Cooking and Heating, Lighting, Power 
and Scientific Purposes 


Accessories for Architectural Lamps 

A range of fittings and accessories is now being marketed 
by the GeneRAL Etectric Co., Lrp., Magnet House, 
Kingsway, London, W.C.2, for use with architec- 
tural lamps. The range includes holders, spacing 
strips, conduit boxes, &c., and fittings of chromium 
plate, moulded bakelite and moulded roanoid (the 
latter in four colours, viz., champagne, onyx, green 
and pink). In addition transparent stencils have 
been produced for the 12-in. lamps to serve as neat 
and inexpensive indicators in public buildings and 
for display purposes in shops and stores; 
they can be clipped over the lamps, 
carrying in standard colours any desired 
wording. 

Other useful fixing accessories consist 
of weatherproof fittings for exterior use, 
and for many situations in stores, res- 
taurants, and hotels. Various roanoid or 
bakelite fixing channels have also been 
made available, while a lampholder with 
a specially designed shelf clip attach- 
ment for shop windows and display 
counters is another accessory. 

With the introduction of standardised 
component “Osram” architectural 
lamps to make up the letters of the 
alphabet, it has been necessary to produce 
suitable metal sign letters. These are 
now available in 12-in. or 20-in. sizes in 
either ‘‘U”’ or ‘‘H”’ section; they are 
made up in lead-coated sheet steel, com- 


A Motorised Gear Unit 
A compact two-stage reduction gear for electrical drives has 
been designed by Davip Brown & Sons (HupD.), 
Lrp., Huddersfield, for driving stuff-chest agitators 
in which the motor speed is reduced from 1,450 to 
9,966 r.p.m. in a restricted space. 

The unit comprises a worm and helical gear with 
7 in. by 11 in. centres and a vertical motor flange 
mounted in the centre of the gear case. The drive 
is taken from the motor shaft through a cone-ring 
flexible coupling to the wormshaft which engages 
with a worm wheel on the shaft inter- 
mediate between the two helical pinions. 
The final reduction is through two heli- 
cal gears, the two pinions and two wheels 
having opposed helices to obviate end 
thrust. 

The slow-speed shaft is also equipped 
with a cone-ring flexible coupling lined 
and key-wayed to accommodate the 
54-in. diameter driving shaft of the stuff- 
chest agitator. 

The helical gears are of heat-treated 
steel; the worms are of case-hardened 
steel and the worm wheels have Taurus- 
bronze cast rims shrunk and pinned to 
cast-iron centres. By the use of an 
adaptor flange the unit can be made to 
accommodate any make of motor. 


Transparent Plastics 
Details have been sent to us by the 


plete with the necessary lampholders and The David Brown motorised gear unit = BrritZ PRopucts Co., Lrp., Ideal House, 


may be sprayed with any colours 
desired. 
An Automatic Constant P.f. Regulator 

It is often not sufficient merely to connect a condenser to 
the mains of an installation for p.f. correction; leading reactive 
current can be troublesome when motors are switched off and 
dangerous voltages may be imposed on the system. The 
remedy, of course, is 
automatic control of 
the power factor at 
unity, and Lonpex, 
Lrp., Bretten- 
ham House, Strand, 
London, W.C.2, have 
introduced a new and 


The Dubilier equip- 

ment with the Londex 

regulator at top left 
corner 


simple power factor 
regulator, designed 
by Dr. Walter Stern, 
A.M.LE.E., for this 
purpose. 

The regulator con- 
sists of a reactive 
kVA meter  mech- 
; anically driving a 
shaft carrying a number of cams which operate mercury 
switches controlling condensers. Lagging current results in 
the meter rotating in one direction, while on leading current 
it turns the other way. As the meter revolves more quickly 
with increased current the rate of switching in or out of the 
condensers increases with the need. At unity p.f. the meter 
remains stationary. To compensate’ for magnetising current 
in the instrument transformers a small condenser may be per- 
manently connected to the bus-bar. 

To avoid ‘‘ hunting” the leading and lagging tolerances are 
adjusted by means of a special start retarder which eliminates 
the possibility of the instrument responding to slight changes 
in load. Small condenser units enable the equipment to work 
with very fine and accurate regulation. 

An installation which has been recently carried out by the 
Dubilier Condenser Co., Ltd., has a main. 35-kVA_ transport- 
able bank of condensers permanently connected across the line, 
the four 10-kVA condenser units being controlled by the 

Londex”’ regulator. The operating voltage is 400, three- 
phase, 50 cycles, and the equipment also embraces the neces- 
sary contactors and the oil circuit-breaker. 

In another installation, carried out by Johnson & Phillips, 
Ltd., there are three 96-kVA condensers automatically con- 
trolled on a two-phase, three-wire, 400-V system. The three 
condensers come into action slowly, one after the other, in the 
morning, with increase of the motor load; at lunch time one 
or two of the condensers are automatically switched off with 
the change in load, and in the evening all three condensers 
are automatically cut off from the mains. 


1, Argyll Street, London, W.1, of a new 
transparent plastic material in the form of urea-formaldehyde 
powder, the original crazing difficulty having now been over- 
come. It can be moulded into any shape, such as switch 
covers or table standards and can be obtained glass clear, 
opaque, or in colour. 


Applications of Synthetic Resin 

‘“* Catalin,’ a phenolic resin which for the past two years 
has been imported from America, is now being produced in 
an up-to-date factory at Waltham Abbey by Catatrin, LtD., 3, 
Vere Street, London, W.1. 

Supplied in cast (not moulded) rods, sheets, tubes and 
special shapes, the material does not require curing or season- 
ing and is readily worked up into practically any required 
form by standard metal- or wood-working equipment. It is 
stated to be non-inflammable, odourless and tasteless; resists 
alcohol, oils and most of the common acids; and absorbs 
practically no moisture. It is claimed by its makers to have 
a high dielectric and mechanical compressive strength, holds 
its shape and colour, works freely, and takes a high polish. 

The beautiful colourings obtainable, either transparent, 
translucent or opaque, render ‘‘ Catalin ’’ especially applicable 
in the electrical industry to such articles as kettle handles 
and spouts, coffee percolators, casserole handles, clock and 

thermometer cases, signs, etc., 
in which decorative appeal 


These table lamps have “ Catalin’ stands and “ Catalin” 
impregnated paper shades 


lays a big part. It has wide possibilities, too, in the illumina- 
om field. Not only are the stands of the table lamps shown 
in the accompanying illustration constructed of “ Catalin, 
but the shades also are composed of paper impregnated with 
Catalin.” 


| 
3 
: 
4 
j i { 
3 
1S 
4 2 


THE ELECTRICAL REVIEW 
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Japan’s Electric Power Plans 


Otic management of the elec- 


investors before executing the pro- 


tric power industry is one of From a Tokyo correspondent posed plan for State control. Under 


Japan’s principal domestic 
issues. Hitherto the companies have been privately owned and 
controlled, although with foreign capital heavily interested. 
The policy of the Government to-day is to transfer electricity 
undertakings from private to national control. Such a change 
is strongly opposed by the five largest companies supplying 
electric power to Japan, and is not regarded with favour by 
the holders of such securities, and others, in the United States 
and the United Kingdom. Yet the Government is going 
forward with its scheme of nationalisation, and in Tokyo it 
is believed that the Diet will adopt the measures necessary 
early in the New Year. 

Vigorous opposition comes from the Electric Power Federa- 
tion of Japan on the ground that such 


the scheme adopted at a recent 

meeting of the Temporary Electric Power Industry Investiga- 
tion Commission, it is evidently not intended that the 
Government shall take the whole of the industry under its 
wing. Thus far it calls for the State to take over the principal 
transmission lines, and some of the most important generating 
plants ‘‘ if necessary.’’ Should the State acquire the principal 
transmission lines the existing electric power establishments 
would have to ask the Government to buy the power which 
they generate. And if a special expert commission is to be 
appointed to fix the rate of charges at which the semi- 
governmental company buys the power from the private com- 
panies, the business of the latter will be placed in a very 
uncertain position. Private companies 


a drastic control scheme is not in line 
with actual conditions in the financial 
and economic world of Japan, and 
therefore the plan cannot meet the pre- 
vailing situation, as development of the 
electric power industry in Manchukuo 
and North China is being arranged by 
companies belonging to the Federation. 

The Bills to be introduced into the 
Diet to give effect to the Government’s 
plans are entitled ‘‘ Law Concerning 


foreign 


Possible effects upon 

investors of a 

proposal to form a State- 
controlled company 


are to be given some share in the Special 
Company, but if important business is 
to be decided by the administration the 
Special Company would not be an inde- 
pendent business enterprise. 

The present scheme for control would, 
therefore, bring about a great change in 
the financial status of the existing elec- 
tric power companies, and naturally 
would affect the interests of foreign in- 
vestors who own the debentures of these 


State Management of Electric Power 

Industry,”’ ‘‘ Law of a Special Power Equipment Company,” 
“Law Calling for Revision of the Existing Electric Power 
Industry Law,” ‘‘ Law Concerning Disposition of Debentures 
of the Electric Power Companies,’ and ‘‘ Budget Plan Cover- 
ing the State Management of the Electric Power Industry.” 
These measures will enable the Government to do pretty much 
as it likes in respect of the acquisition of the power industry 
as a whole and its subsequent management by a “ Special 
Company” in which the State will hold the controlling 
interest. 

In view of the large volume of securities in connection with 
the electrical industry of Japan which are held in Great 
Britain, it is of interest to note that among industrialists the 
view is entertained that electric power nationalisation cannot 
be considered from the standpoint of the electrical industry 
alone, and that the underlying idea is some form of Socialism. 
This group fears that the same idea may be applied to some 
other industries. 

But one of Tokyo’s leading papers declares that it is un- 
thinkable that the Government leans towards a radical in- 
dustrial policy. It points out that the form of management 
is not an important question in the power industry. The 
main thing is how to manage the industry at the lowest 
possible cost to the nation and its business interests. Whether 
the proposed scheme would increase the efficiency of the in- 
dustry or have the opposite effect is a highly important 
matter. 

Then the interests of shareholders of private electric power 
supply companies must be considered. A large proportion of 
the shares in such companies is held by people of moderate 
means. The number of these shareholders is said to reach 
about 1,000,000. Again, the number of men employed in the 
electrical industry is placed at 200,000; should the scheme 
cause a reduction in the numbers employed it will present 
serious social problems. 


British and American Holdings 
Another complicated question relates to foreign financial 
interests. The value of outstanding debentures in foreign 
currency of the five largest electric power supply companies 
of Japan is approximately 350,000,000 yen (excluding those in 
the possession of the companies themselves), which is detailed 


as follows :— 
Pounds 


Companies. Dollars. Sterling. 

Tokyo Electric Light ...  62,731,000° 3,754,450 

Tokyo Electric Power pat lide din 3,607,500 158,816 
Nippon Electric Power 6,957,000 — 
Daido Electric Power 14,180,000 — 
Ujigawa Electric 6,677,000 

Total ... wee ... 94,152,500 3,913,266 


Based upon the current exchange rate of 100 yen=$29, the 
value of the companies’ dollar bonds is equivalent to 
824,152,500 yen and the sterling debentures to 67,080,560 yen 
on the basis of the yen value of 1s. 2d. in British currency. 
It is said in Tokyo that of the above total a little more than 
50 per cent. is owned by individuals in foreign countries. 
The bonds are not in the hands of underwriters, but are 
widely distributed amongst investors in the United States and 
Great Britain. In’ such circumstances the Government is 
expected to give some thought to the interests of foreign 


companies. 

When the Government finally decides on the full details 
of the scheme it will be necessary to arrange meetings of 
holders of debentures of the above-mentioned five Japanese 
companies in the United States and Great Britain in order to 
obtain their approval of the plans. Importance is attached 
to the possible effect of the plan on the confidence of the 
foreign investing public in Japanese securities generally. It 
is always necessary to avoid action likely to shake the con- 
fidence of foreign investors in Japanese securities. This is 
especially so at the moment, as foreign capital will be wanted 
for the economic development of Manchukuo and North China. 

Japan has never delayed payment of interest on her foreign 
debts. If this policy is maintained the country should be 
able to attract foreign capital some day, although there is 
little prospect of that at present. While the electric control 
scheme is not related in any way to the payment of foreign 
debts or delaying of interest payments, the plan may, never- 
theless, exert a harmful effect on the confidence of outside 
investors. 

It may be argued that if outstanding foreign obligations 
of private companies are transferred to the new company, the 
payment of such obligations will be guaranteed by the Govern- 
ment, giving a greater measure of security. But it should 
be pointed out that foreign investors bought debentures of 
the private power companies with confidence in the latter’s 
business policy and other factors relating to credit standing. 
Investors dislike any drastic change in the structure of enter- 
prises in which they hold investments. It is therefore hoped 
in Tokyo that the administration will give due consideration 
to the interests of foreign investors, and to other matters 
involved, before reaching final decisions. 


Sectional World Power Conference 


AX outline of the subjects to be discussed at the Sectional 
Meeting of the World Power Conference which is to be 
held in Vienna from August 25th to September 2nd is given in 
the recently issued technical programme. The general subject 
is the supply of energy from any source in actual use and 
five applications will be considered, viz., agriculture, small- 
scale industries (employing up to thirty workmen and includ- 
ing hotels and shops), household purposes, public lighting, and 
electric railways. Common to the first three sections are five 
headings relating to the various aspects to be covered. These 
are distribution of energy, application of energy, rates and 
schedules, market analysis and canvassing, and Governmental 
encouragement of the supply of energy and influence of taxa- 
tion on tariffs. The agricultural section also provides for the 
discussion of possibilities and methods of finance for increas- 
ing the supply of energy. Public lighting will be dealt with 
mainly under distribution and consumption of energy in dif- 
ferent sizes of community on various bases. The final section 
covers the part played by electric railway operation in the total 
energy requirements of a country, the ratio between average 
and maximum traction loads, parallel operation of generating 
stations, storage of energy, influence of railway load on general 
distribution systems and on the number and rating of generat- 
ing sets, costs and tariffs. Descriptions or purely statistical 
papers are to be avoided. A brief national paper for each 
country will give a picture of existing supply conditions for 
the several groups to supplement papers on special aspects. 
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THE ELECTRICAL REVIEW 


Electrical Materials During 1937 


HE copper market during the first 
few months of 1937 displayed a 
strong aspect. As in most of the 
metal and commodity markets, specula- 
tion was very prominent, 
Copper based on the belief that 
consumption prospects 
were excellent as a result of the commer- 
cial revival and the simultaneous arma- 
ments race. Consequently, cash stan- 
dard copper, which opened the year at 
£49 10s. on January 4th, rose to £78 on 
March 11th. This proved to be the 
highest price point of the year, since 
subsequently, despite strong rallies at 
times, quotations drifted downwards, 
closing on December 31st at £39 10s. 


The prices of copper, lead, tin 
and zinc experienced severe fluc- 
tuations during the past year. 
The causes and measures to con- 
trol production are reviewed in 
these notes, prepared for us by 
the Metal Information Bureau, 
Ltd. The markets closed in an 
atmosphere of uncertainty. 


During 1937 the production and con- 
sumption of aluminium rose to record 
levels. The most 
Aluminium  cvtstanding achieve- 
ment has been in 
Germany, where the Government’s 
efforts to create a totalitarian state have 
Jed to great official emphasis being placed 
on the desirability of substituting alu- 
minium for other imported metals. In 
this country every branch of the alu- 
minium industry has been very actively 
employed, and railway and electrification 
projects have called for a great deal of 
cable, busbars and other equipment. 
Early in the year it looked as if alu- 
minium would receive fresh stimulus 


Producers were all along alarmed at 
the way prices were rushed up, £50 for ‘‘standard’’ being 
apparently, in the eyes of most of them, a remunerative enough 
level. The market was continually warned by producing mag- 
nates that the latter desired a moderate and not an inflated 
price level. 

The speculative activity already referred to above had 
the unfortunate consequence of making the apparent consump- 
tion figures look better than they really were. The result was 
that when, due to the abandonment of all restrictive measures 
on January 14th, 1937, world production expanded pretty 
rapidly the increased available supplies became obviously in 
excess of actual consumption. 

Meanwhile in April, President Roosevelt himself declared 
that copper prices were too high. During the first half of the 
year the cables hummed with reports of expanding output in 
all parts of the world and the reopening of old or idle mines. 
By the autumn, however, Wall Street broke and a large-scale 
trade recession supervened in the United States. This proved 
a serious blow for the copper and other non-ferrous metal 
markets, which proved to be extremely vulnerable to transat- 
lantic advices. Short-lived rallies occurred at times, but prices 
displayed a downward drift over the rest of the year. An 
interesting event was the renewal by the United States on 
July Ist of the 4 cents import duty. 

Towards the end of the year, measures to curtail output 
became apparent in a number of countries, and in October the 
producers in the International Control Scheme decided to 
reintroduce curtailment as from December Ist, 1937, on the 
basis of an authorised output rate of 105 per cent. of standard 
tonnages. 

A record consumption was established for lead during 1937, 
due in no small measure to the large quantities taken by the 

electrical trades. Cable makers have had very big 
Lead contracts for lead-sheathed cable, helped, of course, 

by Post Office expansion schemes and Government 
contracts in connection with armaments. The other main 
electrical consumer of lead, namely, the battery trade, has 
also had a very good year, as not only have the motor car 
makers required large numbers of batteries, but the speeding 
up of the Government’s naval programme has entailed the 
consumption of a large quantity of lead in various forms for 
batteries, especially in submarines. 

Prices rose very sharply in the first three months of the 
year, reaching a peak figure in March of £36 7s. 6d. ex duty. 
Production responded to this stimulus, and although prices in 
the second half of the year were on a distinctly lower level, 
output has been sufficient to satisfy all the needs of industry. 
It seems possible, however, that at the level of prices now rul- 
ing production may be curtailed somewhat at some of the 
higher cost mines. Stocks, after being drastically reduced in 
the closing months of 1936 and the early part of 1937, have not 
been fully rehabilitated, and prices therefore could respond 
quickly to any expansion in demand on the part of manu- 
facturers. 

Japan has bought fairly freely in Europe in recent months 
in connection with her armament requirements, and Russia 
has been quite a good buyer during the year. The Spanish 
trouble affected output to some extent, but the interruption 
was not as great as some people imagine, both sides being 
anxious to utilise the output from the lead mines to help pay 
for their requirements. 

Apart from the United States, where distinctly dull con- 
ditions prevail, and stocks are tending upwards again, the out- 
look for 1988 seems fairly good on the whole. The building 
industry is likely to be less active than in 1937, but cable 
makers still have a great deal of work on their books, and the 
battery trade, despite some slowing-down in motor car output, 
continues active owing to the speeding up of the Admiralty’s 
construction programmes. 


from the high prices of copper, since 
makers have steadily pursued their policy of a pegged price, 
despite the rising costs of production which have had to be 
faced. Latterly, however, copper has come back again to a 
more normal price relationship. Productive capacity through- 
out the world has been very much enlarged, and it looks as if 
in the next few years, unless trade expands further, several 
countries may find excess metal on their hands. 

The price of cash standard tin opened the year 1987 at 
£231 on January 4th. On the next day a meeting of the 

International Tin Committee at Brussels decided to 
Tin prolong the international restriction scheme for 

another five years until December 31st, 1941. The 
world’s visible tin supply on January Ist was 19,722 tons. In 
sympathy with the general trend in the commodity markets 
tin prices rose until they touched their best for the year on 
March 15th (£311 5s.), helped by the fact that consumption 
was in excess of production. On March 5th the International 
Tin Committee decided to maintain quotas at 100 per cent. 
for the second quarter, but, owing to swift price developments, 
it held an emergency meeting on March 12th and increased 
the rate to 110 per cent. In December the Committee 
announced that quotas would be reduced, as from January Ist, 
1938, from 110 to 70 per cent. The price of cash tin closed the 
year at £181 15s. On December 31st, 1937, the visible supply 
of tin was 19,614 tons. 

Zinc prices followed the general trend of the main markets 
on the London Metal Exchange during 1937. Optimism ruled 

early in the year, particularly since there was some 
Zine — talk of the International Zine Cartel being re-estab- 

lished. Reports indicated that world production was 
expanding. As in other markets, speculation became very 
prominent early in the year, and by March 11th prompt spelter 
touched £37, having risen from £20 on January 4th. This 
price proved to be the peak of the year, since production gradu- 
ally overtook consumption, which appears to have been over- 
estimated owing to the artificial demand by speculators. 

Meanwhile, a shortage of zinc was developing in the United 
States, where the galvanising works were operating in April 
at their highest rate for three years, viz., 76 per cent. Pro- 
ducers on the other side of the Atlantic allowed their stocks 
to fall to just over 11,000 tons by August, and in consequence 
America was forced to import foreign zinc; this helped to give 
some backbone to the London market for a time. However, 
the consequent slump in Wall Street and the nervousness 
which invaded all commodity markets, resulted in prices fall- 
ing as the year progressed, and prompt spelter closed the year 
on December 31st at only £14 15s. Zine rollers making strip 
for battery cans appear to have had a very good year. 

Rubber has followed the course of most other commodities 
during the past year, namely, a sharp rise in prices caused 

by remarkably heavy buying and big consump- 

tion followed definitely easier conditions. Pos- 
Rubber sibly this has been more marked in the case of 
rubber, owing to the fact that the major variations in indus- 
trial activity have occurred in the United States, which takes 
such a large proportion of the world’s total output of rubber. 
The International Rubber Committee seems to have the situa- 
tion pretty well in hand, and has already reduced quotas from 
90 per cent. to 70 per cent. Owing to the continually decreas- 
ing American consumption, however, it may be necessary for 
the Committee to cut quotas further when it meets later this 
month. 

The consumption of rubber for electrical purposes has been 
high, as cable makers and others in this country and on the 
Continent have had an exceptionally busy year. The United 
States has made a poor showing during the second half of 
the year. Prospects for the coming year depend very largely 
on the American position which at the moment unfortunately 
is not particularly hopeful. 
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Business and Industrial Notes 


The Week’s News. Showrooms and Exhibitions. 
Publicity Material. Trade Announcements. 


New Installations. Overseas Trade. 
Prices of Materials. 


Liquidations and Bankruptcies. 


Hire-purchase Proposal Referred Back 
At a recent meeting of the Bredbury and Romiley Urban 
District Council the question of supplying electrical apparatus 
on hire-purchase terms was considered. The Electricity Com- 


mittee recommended that the scheme should be restricted to 


The first-class dining saloon of the s.s. ‘‘ Stratheden,” showing 
the G.E.C. lighting fittings which were mentioned in our issue 
of December 24th (page 889) 


the heavier apparatus such as cookers, refrigerators, water 
heaters and immersion heaters, and that an average price 
should be obtained from the electrical contractors trading in 
the area for each type, any such work to be divided equally 
between these contractors, the electricity undertaking sup- 
plying electrical apparatus to an electrical contractor for 
the use of a consumer in the area on trade terms. During 
discussion it was stated that half the houses in the district 
were already supplied with all the electrical apparatus they 
needed. To balance the account the Council would have to 
sell £7,500 worth of apparatus each year. Councillor Forbes 
said that two-thirds of the cases which came before the County 
Court judges were in connection with hire-purchase systems, 
and a large number of cases involved the supply of electrical 
apparatus. Manufacturers would be glad to supply consumers 
with anything they wanted within a few hours. There was, 
therefore, no necessity for the scheme. Councillor Douthwaite 
pointed out that there was not a shop in Bredbury and Romiley 


Paisley, from December 13th to 18th. In the large hall fifteen 
manufacturers and wholesalers co-operated in providing a 
comprehensive display of electrical appliances and fittings, 
and music was rendered at periods during the day on a new 
electrically operated organ installed temporarily for the exhi- 
bition. In the minor hall demonstrations of electric cooking 
were given twice daily by the lady demonstrators of the Elec- 
tricity Department, and a fully equipped model kitchen stage 
set-up, complete with curtains and lighting effects, was-used 
for this purpose, music being supplied through public address 
equipment. Although the weather was the worst experienced 
in Scotland for many years the attendances and the business 
recorded were good, the reductions made by the Electricity 
Department in cooking charges being responsible for the 
booking of a large number of cookers. 


The Electrical Market in the U.S.A. 


Continued downward trend in orders for electrical equip- 
ment in the United States is expected to result in lowered 
activity and profits for the early months of 1988 as compared 
with the corresponding months of last year, according to a 
recent survey by Standard Statistics Co., Inc. A heavy carry- 
over of orders received earlier in 1937 are helping many elec- 
trical equipment companies to maintain operations at a good 
level in spite of the declining rate of incoming orders. The 
Electrical World states that according to the survey the imme- 
diate outlook for electrical equipment lines is not encouraging. 
On the other hand, electrical manufacturers should participate 
quickly in any recovery. Utility promotional efforts and the 
growth of electrification in rural areas are constantly increas- 
ing the market for appliances, while the limited amount of 
utility construction in recent years—even including Govern- 
ment projects—despite advances in power output to new 
high levels, points to a need for substantial expenditures by 
utility companies, awaiting only the combination of a favour- 
able business outlook and a clarification of political uncertain- 
ties. Because of the time required for utility construction, 
orders for equipment need not await a high level of industrial 
activity so long as utility managements are convinced that 
recovery is on the way. 


Co-operative Advertising for Edmundson Group 

Until recently most of the electricity supply undertakings 
comprising Edmundson’s Electricity Corporation, Ltd., have 
carried out their advertising schemes individually. While this 
arrangement permitted variation in advertising technique 
according to local circumstances, it had two disadvan- 
tages. Apart from the considerable amount of over- 
lapping in planning, the preparation of advertising matter 
is a specialist’s job and does not fit easily into the 
work of an engineering and sales staff. To overcome this 
second disadvantage, one of the Edmundson companies, the 
Cornwall Electric Power Co., has for the past eighteen months 
been employing the services of an advertising agent, and so 
successful have the sales results proved that the Corporation 


BRB 


Some examples of the publicity material prepared to assist the various Edmundson companies in stimulating domestic 
electrification 


where electrical apparatus was shown. In his opinion there 
would be substantial sales if the goods were displayed. Many 
people had not yet got half the appliances they could easily 
afford. The scheme was referred back. 


Paisley Electrical Exhibition 
_An electrical exhibition organised by the Paisley Corpora- 
tion Electricity Department, was held in the Town Hall, 


decided in the early autumn to extend the work of the adver- 
tising agent to other companies. Outstanding features of the 
posters, Press advertisements, and booklets already prepared 
are their strong human appeal and the prominence given to the 
hire-purchase terms for standard appliances. Plans for all 
areas during 1988 cover the principal features of domestic 
electrification—heating, cooking, water heating, home laundry, 
and refrigeration. A strong co-ordination between the show- 
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room and the sales work is aimed at, and, by planning the 
year’s programme for the whole of the associated companies, 
not only are more elaborate and extensive publicity materials 
made available, but the underlying character of all the adver- 
tising will be recognisable by the public with advantage to the 
supply companies. In addition to this work the Corporation 
will continue to draw on the British Electrical Development 
Association for booklets, &c., and the E.D.A. advertising in 
the National Press will supplement the companies’ advertise- 
ments in local papers. 


‘* Coolicon '’ Tool Scheme 

With the object of promoting the sales of ‘‘ Coolicon ’’ indus- 
trial metal shades, the Benjamin Electric Co., Ltd., has intro- 
duced a scheme whereby one in every 
thousand of these shades shipped from 
the works either direct or through whole- 
salers will bear a special label entitling 
the installer to a complete kit of wire- 
men’s tools. The scheme came into 
operation as from January Ist. 


A Newspaper Press Switchboard 

The new l.v. switchboard, manufac- 
tured and installed by Crompton Parkin- 
son, Ltd., at the Daily Express Manches- 
ter offices comprises twelve outgoing 
“Klad ’’ breakers, ten ‘‘ Small Power ”’ 
100-A switches and fuses, and six 100-A 
lighting circuits, three phase and neutral. 

e board is mounted on the fifth floor 


The new Crompton Parkinson I.v. switch- 
board at the Manchester Offices of the 
Daily Express” 


of the building, and the supply is split 
into single-phase lighting circuits on each 
of the six floors. A significant point about 
this installation is that whereas, in view 
of the absolute necessity for continuity 
of service, there are alternative electricity 
supplies from two separate power stations 
and a complete set of h.v. switchgear 
and transformers always available in case 
of failure, it has not been thought necessary to duplicate the 
Crompton l.v. switchgear. 


‘*Swan”’ Electrical Appliances 
Bulpitt & Sons, Ltd., have launched a national advertising 
campaign to stimulate the demand for ‘‘Swan Brand ”’ elec- 
trical appliances, and they are issuing material for the use 
oo in these appliances to tie up with the national 
scheme. 


Price Increase 
Owing to the increased costs of materials and production 
the Eureka Electric, Ltd., has increased the price of its 
vacuum cleaners. 


Long-service Employés 
Two employés of Switchgear & Cowans, Ltd., recently com- 
pleted their thirty-ninth year of service, and to commemorate 
the occasion they have been presented by the company with 
gold watches.- Our picture shows Messrs. C. Robinson and 


Employés of Switchgear & Cowans, Ltd., receiving gifts to 
mark the completion of thirty-nine years’ service 


W. A. Entwistle receiving the token from Mr. E. D. Rodway, 
genera] manager of the company, with Mr. W. Lewthwaite, 
accountant and cashier, and Mr. G. H. Neep, technical man- 
ager. The gentlemen shown in the photograph represent a 
total of 190 years of service in the company. 
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Import of a Special Lamp 

The Board of ‘lrade has received an application under 
Section 5 (5) of the Finance Act, 1936, for a licence to import 
free of-duty an unsealed gaseous discharge lamp made wholly 
of quartz and adapted for the continuous passage of hydrogen 
through the discharge tube. Any representations that a simi- 
lar British apparatus is made, or is likely to be made, within 
a reasonable time should be addressed to the Principal 
Assistant Secretary, Industries and Manufactures Depart- 
ment, Board of Trade, Great George Street, London, S.W.1. 


Electrical Publicity at Chesterfield 
A Civic and Local Industries Exhibition organised by the 
Publicity Committee of the Corporation was recently held in 


Chester- 
field, and in 

ten days was 
visited by 112,660 
people. During the period 
of the exhibition the Mayor 
entertained seven municipal delega- 
tions from other towns. Seven large 
stands were taken by the Corporation Elec- 
tricity Department, supported by local contrac- 
tors, and a brisk business was done in the sale and hire of 
cookers, washing machines, water heaters, and other domestic 
apparatus. Special cinema shows of electrical films were held 
at frequent intervals. 


Social Events 

About 700 people were present at the Fulham Town Hall 
last week for the annual dance of the British Vacuum Cleaner 
& Engineering Co., Ltd., which proved an exceedingly jolly 
affair. Messrs. J. G. Hambidge and H. Cecil Booth, the joint 
managing directors, in welcoming the guests, referred to the 
contemplated factory extensions. On Friday the annual treat 
to 600 poor children of Fulham was held, the funds being pro- 
vided by the staff. : 

The Bethnal Green Electricity Department Sports and Social 
Club held its second annual children’s Christmas party 
at the Town Hall on December 18th. About 140 children 
of the staff were entertained, music and games were 
provided, and then the children sat down to tea during 
which ‘‘ Father Christmas’’ arrived. Following the tea 
a@ concert was provided by ‘“‘The Dainty Dots” and ‘‘ The 
Bardell Twins,” during which the Mayor (Councillor P. J. 
Bridger) and the Mayoress welcomed the children. At the 
as “ the concert each child received a present from ‘‘ Father 

ristmas.”’ 


Consumers Read Meters 

Dispensing with the expense of a meter reader, members 
of the Pioneer Rural Electric Co-operative near Urbana, Ohio, 
are being taught to read their own meters. On the day pre- 
vious to the reading a “‘clock’’ card is mailed from the home 
office. The clock is marked to show the exact position of the 
hands by the customer and returned. Out of 2,965 customers, 
only five were delinquent in October, according to the 
Electrical World. 


The Nickel Industry in 1937 

The Bureau of Information on Nickel (the Mond Nickel Co., 
Ltd.), has published the annual survey of the nickel industry 
in 1937 by Mr. R. C. Stanley, chairman and president of the 
International Nickel Co. of Canada, Ltd. Mr. Stanley deals 
with the principal applications of nickel in a comprehensive 
manner and shows that 1937 was a record year for nickel con- 
sumption, the figures for the first ten months of the year 
being approximately 24 per cent. higher than for the corre- 
ve period of 1936. Dealing with electrical resistance 
alloys, Mr. Stanley states that the expansion in the use of 
electricity both for industrial heating and for household heat- 
ing and cooking appliances throughout the world has led to a 
substantial increase in the use of nickel for the production 
of electrical resistance wires and elements. Much was accom- 
plished during the year through technical research to provide 
material of longer life. As a result, new avenues have been 
opened, particularly in the field of industrial applications where 
the advantages of unadulterated furnace atmospheres are of 
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great economic importance. The enlarged demand for nickel 
alloys of the heat resisting type results from the increased 
mechanisation of heat treating furnaces. Seventy per cent. 
of the continuous normalising furnaces used in steel mills are 
now of the roll conveyor type. ‘This use of rolls has advanced 
markedly because of the recent developments in production 
of centrifugal castings and the electrical resistance butt weld- 
ing of these alloys. The position of nickel as a component 
of electrical storage batteries was further improved during 
the year. The use of such batteries has been extended into 
all markets of the world and is meeting with great favour 
where portable power is required, as in the case of rai 

car lighting, miners’ lamps and industrial plant trucks. 


Trade Announcements 

Laurence, Scott & Electromotors, Ltd., have opened a 
branch office at 13, Mosley Street, Newcastle-on-Tyne, which 
will be in the charge of Mr. O. A. Eagling, A.M.I.E.E., who 
served his time with the company. New representatives have 
also been appointed for the Irish Free State, and the com- 
pany’s interests there will be looked after by Hughes & Coyle, 
47, Dawson Street, Dublin, C.2. 

Mr. Colin Graham, electrical engineer, has removed to 4, 
Mill Street, Perth. 

The agency of B.E.N. Patents, Ltd., for the Transvaal, 
Natal, Orange Free State, Southern and Northern Rhodesia, 
is now held by Hubert Davies & Co., Ltd., Johannesburg. 

Mr. Frank Whitelegg, manufacturer of machinery for the 
wire, electrical and radio trades, 34, York Road, King’s Cross, 
N.1, informs us that the name York Road has been changed 
to York Way. ; 

H. A. Casperd & Co., 49, Queen Victoria Street, E.C.4, 
have been appointed sole agents for Middlesex, Surrey, Sussex, 
Kent and Hampshire for Electrical Supplies (Bloxwich), Ltd., 
of Bloxwich, Walsall. Pan's 

Mr. H. G. Allen, the Birmingham representative of Falk, 
Stadelmann & Co., Ltd., has removed to 37, Shipton Road, 
Maney Hill Road, Sutton Coldfield. 


Power Plants in the United States 

A Reuter message from New York states that the Alabama 
Power Co. has failed in its attempt in the Supreme Court to 
prevent the Public Works Administration making loans and 
grants to municipalities for publicly owned power plants. This 
decision enables the Administration to proceed with fifty-two 
power projects, costing $84,026,000, which have been held up 
pending its announcement. The Court considered that com- 
petition of the municipalities was entirely lawful, pointing out 
that ‘‘ while a loan might frustrate the complainants’ hopes 
of profitable investment, it would not violate any legal right.” 
The sume opinion was delivered in the case of the Duke Power 
Co., which together with the Alabama Power Co. had con- 
tested the legality of such P.W.A. grants. Commenting on 
the decision Mr. W. Willkie, president of the Commonwealth 
and Southern, declared that it was unfortunate from the 
point of view of the utility companies, ‘‘but the Supreme 
Court has spoken and it is the last word—no one can now 
change the policy except the Administration itself.’’ The Court 
has granted a review of the lower Court decision which re- 
quired the Electric Bond & Share Co. to register under the 
Utility Holding Company Act, and has also ordered to be 
returned to the lower Court the Pacific Gas & Electric Co. 
case, which was used by President Roosevelt as a basis for 
advocating a change in the method of utility valuation for 
rate-making purposes. The conference between the Adminis- 
— and the utility leaders has been postponed until next 
week. 


The Electric Fittings Statutory Committee 

In the “Correspondence” section of this issue Mr. F. W. 
Purse refers to the Electric Fittings Statutory Committee 
appointed by the Electricity Commissioners under Clause 48 
of the Electricity (Supply) Act, 1926. This Committee is still 
active and, we are informed, has brought about amicable 
settlements in a number of instances in which differences 
have arisen between municipal electricity supply authorities 
and electrical contractors as to the proper retail prices to be 
charged for appliances supplied to consumers. Our readers 
may like to know what interests are represented in the Com- 
oe and by whom, and so we set out the membership 

ow :— 

Representing the British Electri¢al & Allied Manufacturers’ 
Association: Messrs. H. H. Berry (Berry’s Electric, Ltd.), 
J. S. Ramsden (B.T.H. Co.), and J. B. Tucker (J. H. Tucker 
and Co.). Cable Makers’ Association: Mr. W. F. Bishop 
(Henley’s). Electrical Contractors’ Association : Messrs. T. E. 
Alger (R. Alger & Sons, Ltd.), L. C. Penwill (Director, 
E.C.A.), W. Riggs (Girdlestone & Co.), and W. H. Walton 
(Pinching & Walton). E.C.A. of Scotland: Messrs. J. Allan 
(Malcolm & Allan) and W. Finlay. Electrical Wholesalers’ 
Federation : Messrs. A. Albrecht (Director, E.W.F.), and A. G. 
Beaver (Sun Electrical Co.). Electric Lamp Manufacturers’ 
Association: Mr. W. Sully (Director). Electric Light 
Fittings’ Association: Mr. F. Winstanley (G.E.C.). Incor- 
porated Municipal Electrical Association: Mesrs. A. W. Par- 
ham (Watford), H. C. Lamb (Manchester), R. W. L. Phillips 
(Bedford), E. E. Hoadley (Maidstone), A. Nichols Moore (New- 
port, Mon), and Alderman J. Moore (Chelmsford). Mr. V. 
Watlington, Director of B.E.A.M.A., is chairman and Mr. 
C. A. Weekes, hon secretary. 
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Calendars and Diaries 

A picture of battleships with the title ‘‘ Leadership,”’ sur- 
mounts the calendar of S. O. Bowker, Ltd., which has tear-off 
sheets with six days on each sheet. 

B. S. & W. Whiteley, Ltd., have again sent us a block 
calendar which can be hung on the wall or used on the desk. 
Each daily slip has a quotation. 

The calendar of British Jeffrey-Diamond, Ltd., has large 
monthly sheets, and a back sheet gives the addresses of branch 
offices and agents. 

Illustrations of the company’s lamps on blue and silver 
appear on the calendar of Pope’s Electric Lamp Co., Ltd. 

Johnson & Phillips have sent us a pocket diary with a 
handsome blue leatherette binding. In addition to the usual 
commercial information, there is a good deal of technical data 
relating to overhead lines, transformers, switches and circuit- 
breakers, &c. The usefulness of the diary is increased by a 
thumb index. 

A wall calendar with monthly sheets has been received from 
Robey & Co. 

An old-world picture showing four gentlemen playing cards 
appears on the calendar of Fitter & Poulton, Ltd., which has 
monthly slips showing also the preceding and following months. 

Bridge Street, Chester, makes a colourful picture for the 
calendar received from Ernest F. Moy, Ltd., which has 
monthly tear-off slips. 

The artistic calendar of Downes & Davies bears a picture 
of a charming lady and is entitled ‘‘ An Idle Moment.’’ 

The calendar of Mr. Samuel Baxter has daily slips in red 
and white, over which is a view of the works. 

We have received from Mr. George Barnard a refill for a 
desk calendar, and a pocket diary bound in strong brown 
leatherette. 

The calendar of T. J. Grainger & Co., Ltd., has large monthly 
slips with bold red figures. 

We have again received from Francis Polden & Co., Ltd., 
a diary in bright red leatherette, with pockets front and back, 
and also an “ At a Glance’”’ calendar. 


Hotel Accommodation for the B.I.F. 

Only just over six weeks now remain before the British 
Industries Fair opens. Prospective visitors to the Castle Brom- 
wich Section, where most of the electrical exhibits are to be 
found, are reminded that hotel accommodation in Birming- 
ham during the fortnight beginning February 2Ist is likely 
to be difficult to obtain unless arrangements are made imme- 
diately. In this direction valuable assistance is rendered by 
the Accommodation Department of the Birmingham Chamber 
of Commerce, 95, New Street, Birmingham, 2. Overseas visi- 
tors to the Fair who are travelling by sea or rail from Europe 
are also reminded that they can obtain fare reductions ranging 
from 10 to 50 per cent., and twelve air lines are giving a rebate 
of 10 per cent. on single and return tickets. 


Cheaper Electricity for Cambridge 
To draw attention to a reduction in the ‘“unit”’ charge of 
its domestic all-in tariff from 1d. to 3d., the Cambridge Elec- 
tric Supply Co., Ltd., is holding an exhibition this week at 
the Central Hall, Market Passage, Cambridge. 


New Zealand’s Electrical Trade 

In their report to the Department of Overseas Trade on the 
economic and commercial conditions in New Zealand 
(Stationery Office, 2s. 6d. net), Mr. R. Boulter (H.M. Trade 
Commissioner in New Zealand) and Mr. T. G. A. Muntz (assis- 
tant to H.M. Trade Commissioner) state that at the date of 
their last report (April, 1936) a good foundation of recovery 
from the depression had been laid, and the subsequent period 
has been one of rapid expansion. 

Dealing with the secondary industries, they state that the 
value of local production in the electrical] engineering industry 
advanced from £163,000 in 1934-35 to £302,000 in 1935-36, and 
the number of factories in operation from fifty-three to sixty- 
nine. One of the largest groups of imports is that comprising 
electrical machinery and goods, the total value, including radio 
apparatus imported in 1936, being £2,275,111, an increase of 
nearly £700,000 as compared with 1935. The principal export- 
ing countries were as follows :— 


1936 
From United Kingdom - £1,385,129 
» Canada.. 112,330 
» Australia 238,396 
», Germany 20.921 
» Netherlands ... 22,259 
» Sweden 29,867 


The share of the United Kingdom rose from 57.7 per cent. 
in 1935 to 60.9 per cent. in 1936, the next largest supplier 
(U.S.A.), declining from 21 per cent. to 18.8 per cent. 

Australia secured the major portion of the imports of storage 
batteries at £41,965, the United Kingdom’s share being £18,352. 
A large increase has taken place in the number of electric 
cookers, the largest buyers being the electric power boards, 
some of which have conducted cooker campaigns with the 
object of building up their loads. America and Australia 
secured much the larger shares of the trade in radio sets and 
apparatus; the number of radio licences increased from 198,000 
in May, 1936, to 248,000 in May, 1987. 

Of the total value of £629,921 of imports in 1986 of electrical 
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apparatus, including generating plant, transformers, convertors 
and distribution equipment, the United Kingdom supplied 74.6 
per cent., while it provided two-thirds of the imports of elec- 
trical apparatus subject to rates of duty. 


Marine Radio Officers’ Pay 

New rates of pay for radio officers in the british Merchant 
Navy came into force on January Ist as a result of negotiations 
that have taken place between representatives of the Asso- 
ciation of Wireless & Cable Telegraphists and of the concerns 
employing marine radio officers. Following this agreement all 
radio officers employed by the principal wireless companies 
will become members of the Merchant Navy Officers’ Pension 
Fund which confers a pension at the age of sixty-five. Pay for 
radio officers will now range from £7 17s. 6d. to £12 per month 
for a beginner, and from £14 lds. to £22 per month for grade I 
radio officers, in addition to various allowances. In addition 
to his pay and allowances a radio officer is provided with food 
and accommodation while on board ship. 


Prices of Materials 

Henry Gardner & Co., Ltd., report, January Sth: No 
change in the price of copper bars (best selected), sheet and 
rod. English pig lead, £17 5s., 10s. decrease. Spelter, 
£14 19s. 6d., 10s. decrease. English block tin, £181 15s. 
£6 10s. decrease. 

Frederick Smith & Co. report, January 5th: No change in 
the price of electrolytic copper bars, rods and h.c. wire and 
silicium bronze wire. 

Edward ‘lill & Co. report, January 5th: No change in the 
price of India rubber, Para fine. 


Gillingham Municipal Building 

The new Municipal Building at Gillingham, Kent, opened 
recently by Sir George Broadbridge, has been built‘to the de- 
signs of Mr. J. L. Redfern, F.R.1.B.A., the borough surveyor, 
and is of neo-Georgian character, occupying a site about two 
two acres in extent. ‘‘Osram”’ lamps are used throughout 
for lighting purposes, the various fittings being of G.E.C. 
manufacture, the lighting having been planned by illumina- 
tion engineers of the General Electric Co., Ltd., in collabora- 
tion with the Borough Surveyor’s Department carried out by 
A. E. Hornsby & Co., electrical contractors, Gillingham. The 
council chamber is illuminated by an indirect system of 
cornice lighting. An artistically designed laylight over the 
centre of the room (special G.E.C. lighting reflectors being 
used to illuminate the laylight at night) and neatly designed 
wall brackets combine to provide an extremely well diffused 
lighting setting. The adjoining public gallery is lighted by 
neat boat shaped fittings fixed close to the ceiling. Totally 
enclosed pendant fittings are used for illuminating the various 
administrative offices. These embody low absorption flashed 
opal glassware with brone metal work. The various corridors, 
stairways, etc., are all illuminated on well planned lines with 
ample lighting to suit the needs of different situations. 
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New Catalogues and Lists 

Whiteway Lighting, Ltd., 22, Bruton Street, Berkeley Square, 
London, W.1.—An illustrated catalogue of picture lighting 
reflectors, including two new lines, mirror lighting reflectors 
and a spotught. 

Marconi-Exco Instruments, Ltd., Electra House, Victoria 
Embankment, London, W.C.2.—Catalogue sections dealing 
with acousile measuring equipments, noise meters and an 
interference measuring set. 

Portable Furnace & Patents, Co., Carrington, Nottingham.— 
Leaflets dealing with ‘ ‘Liper’s”’ patent resin oil cable com- 
pound meiting equipment. 

British Insuiated Cabies, Ltd., Prescot.—A booklet dealing 
with feeder and distribution pillars and panels. 

E. R. Morton, Lid., 11, Newman Street, Oxford Street, Lon- 
W.1.—A pamphlet dealing with the ‘“*Zettler”’ electric 
ock. 

Siemens Electric Lamps & Supplies, Ltd., 38/39, Upper 
Thames Street, London, E.C.4.—A catalogue of large dry cells 
and batteries. 


Bankruptcy Proceedings 

L. T. Wilson, radio and electrical engineer, 30, Yardley Road, 
Acocks Green, Birmingham, formeriy carrying on business 
at 563, Coventry Road, Small Heath, Birmingham.—Receiving 
order made December 22nd on debtor’s own petition. Public 
examination January 26th at the Court House, Birmingham. 

E. C. Mould (Empire Electrical Co.), electrical retailer, 24, 
Westrow Gardens, Seven Kings, Essex.—Receiving order made 
December 23rd on debtor’s own petition. 

F. S. Moses, electrical contractor, 9, Thorney Lane, Midgley, 
near Halifax, formerly trading at 8, Bank Side, Hebden 
Bridge, and 9, Thorney Lane, Midgiey.—Receiving order made 
December 29th on debtor’s own petition. 

W. G. Johnson, radio dealer, 71, High Street, Smethwick, 
and 303, Oldbury Road, Smethwick. Receiving order made 
December 23rd on debtor’s own petition. 

T. J. Mathews (Universal Radio), radio dealer, 40, Rum- 
bridge Street, Totion, Hants, formerly trading at Shirley, 
Southampton and Winchester.—Trustee, Mr. R. A. Rodgers, 
Dominion Buildings, South Place, E.C.2, released November 


G. A. Wood, electrician, 22, Kimberley Road, Astley Bridge, 
Bolton, lately trading at 148, Bark Street, Bolton, and 135, 
Chorley New Road, Horwich.—First and final dividend of 20s. 
in the £ and 4 per cent. statutory interest, payable January 
15th at the Official Receiver’s office, Byrom Street, Man- 
chester. 

G. Howarth, radio engineer, 36, Union Street, Bury.—Trustee, 
Mr. P. M. Milward, Byrom Street, Manchester, Official Re- 
ceiver, released December 14th. 

W. S. Poole, electrician, High Street, Queensbury, near 
Halifax.—Public examination, January 7th, at the County 
Court, Halifax. weed 

Company Liquidations 

John Shaw & Sons (Salford), Ltd.—Winding up voluntarily 
for reconstruction purposes. Liquidator, Mr. C. Halliday, 11, 
Spring Gardens, Manchester. A declaration of solvency has 
been filed. The registration of a new company with the same 
title is recorded in our New Companies section. 

Jackson & Booth, Ltd.—Winding up voluntarily. Liquida- 
pons aga C. Hawkins, Portland House, Church Street, Stoke- 
on-Trent. 


Electrical Manufacturing in Scotland 


N outstanding feature of orders in hand by Bruce Peebles 

& Co., Ltd., is the large proportion of d.c. motors to 
the total number required, which is attributed to the demand 
for machine 
tols with = 
variable- 
speed drives. ‘tay 
‘This trend 
brings other benefits of 
which evidence is provided 
by the number of rotary 
and motor convertors and 
glass-bulb rectifiers under 
construction. These include 
two 2,000-kW motor-con- 
vertors for South Africa, a 
1,500-kW and two 750-kW 
synchronous motor-generators 
for Australia and three simi- 
lar sets but for 750 kW, and in 
addition sub-station equip- 
ment for Turkey. ‘There is 
also a 5,000-kVA, 11-kV, 1,000- 
r.p.m. synchronous condenser 
for New Zealand. 

Progress is being made 
with the fourth largest con- 
tract for the Southern Rail- 
way, providing for thirty 
2,500-kW (momentarily 8,000- 
kW) rectifiers with their transformers, switchgear and acces- 
sories. A further order for fifteen rectifier equipments brings 
the total number to 115, having an aggregate capacity of 287,500 
kW. Transformer tanks and switchgear kiosks provide examples 


A fabricated steel tank 


of the orders under execution for webbed steel plate work. 
Of the transformers under construction the most notable are 
12,000- and 10,000-kVA units with 132-kV primaries, two 
10,500-kVA, 11-kVA+15 per 


for a 30,000-kVA transformer cent. and a 10,000-kVA 


33-kV + 10 per cent. boosting 
transformers with on-load 
tap-changing for Scotland. 
For Canadian power com- 
panies there are three 3,000- 
kVA, 121/46-kV transformers 
and forty others in sizes from 
2,000 kVA downwards. Other 
important work is in progress 
for India and New Zealand. 


Among the larger motors 
ordered are three 1,900-h.p. 
slow-speed synchronous-in- 
duction machines for driving 
air compressors, and a 1,450- 
h.p. induction motor for driv- 
ing a pump. A number of 
fan-cooled flame-proof electric 
motors are being provided for 
use underground in Scottish 
collieries. Motors of 95 and 
50 h.p. are being supplied for 
driving pulp and paper rolls 
in which the motor is inside 
the roll and 46 traction motors 
for driving the vans of a London store are other products. 

Recent developments are totally enclosed fan-cooled motors 
for use in dirty or damp situations, and portable 75- to 200-kVA 
transformer sub-stations of low height for mines. 


| 
f 
4 = 
| 
4 
q 
th 
4 

| 

3 
q 
a 
4 

r 

e y : 

a | 

d 

@ 


30 THE ELECTRICAL REVIEW 


Electricity Supply 
Lighting, Domestic, Power 


_Aberdeen.—Execrriciry aND Srreer_ Licurine.—Street- 
lighting schemes were considered by the Corporation Lighting 
Committee at its last meeting. It was unanimously resolved 
to reaffirm the decision to use electricity for St. Fittick’s Road 
and Anderson Drive. With regard to the lighting of Middle- 
field estate the Committee reversed its decision to adopt elec- 
tricity and agreed on gas for street lighting. 

ELecTRic CRANES.—The Harbour Board is considering the 
modernisation of electric cranes. 


Australia.—PROPOSED QUEENSLAND ELECTRICITY COMMISSION. 
—A Bill recently introduced in the Queensland State Parlia- 
ment provides for the establishment of an Electricity Com- 
mission based upon the recommendations of the Royal Com- 
mission appointed by the Government in 1935. According 
to the Hlectrical and Radio Trader the Bill seeks to institute 
a co-ordinated scheme for the electrical development of south- 
eastern Queensland and the Commission will be given power 
to negotiate an agreement with the City Electric Light Co., 
Ltd., which authority has been selected as the control point 
of the co-ordination scheme. An amalgamation between the 
City Electric Light Co. and the Ipswich Electric Light Co. is 
provided for, and the company must acquire the undertakings 
of Gympie, Southport, Coolangatta, Beaudesert and Maroochy. 
The expenditure by the City Co. to satisfy the provisions of 
the proposed Bill will be, it is estimated, just under £1,000,000 
and the period of franchise is set between the limits of ten 
and fifteen years. If the City Co. will not negotiate on the 
terms as laid down, the Government will take such other 
steps as it considers necessary in the public interest. The 
system served by the Brisbane City Council will be limited 
to the city of Brisbane. While the opinion of leaders in 
the areas concerned, is favourable to the proposals in general, 
it is thought that the City Co., which pioneered the service in 
and around Brisbane and has been largely responsible for the 
electrical development of the area, is not being fairly treated 
by the meagre offer of fifteen years’ franchise and the basis 
of valuation for its ultimate purchase provided for in the Bill. 

SALE oF ApparaTus.—The Minister for Works and 
Government (N.S.W.) has announced that he proposes to con- 
vene a conference of local phen soe electricity supply 
authorities to discuss terms and conditions of trading in elec- 
trical appliances. The object of the conference is to try and 
reconcile the differences between the councils and the traders 
in electrical appliances. 


Barking.—New Freper.—In view of the increased load on 
the three incoming feeders the Electricity Committee is to 
request the County of London Electric Supply Co. to provide 
an additional feeder. 

LicutTiInG ImpROVEMENTS.—The Corporation is to improve 
street lighting in Ripple Road at an estimated cost of £1,035. 

New Equipment.—Sanction has been obtained by the Elec- 
tricity Committee to borrow £3,500 for protective gear for 
sub-stations. 


Birkenhead.—CraVeEN STREET Power SraTIoN CLOSED.— 
Generation at the Craven Street power station ceased on 
January Ist following an agreement between the Corporation 
ya ao C.E.B. The terms of the agreement have not been 

osed. 


Burnham.—-Svs-staTIon.—The Metropolitan Electric Supply 
Co. is to erect a sub-station in Stomp Road. 


Burnley.—CasLes.—Consent has been given to the laying of 
cables to Cockden and in Halifax Road, Mereclough, by the 
Burnley Corporation; in Padiham Road, Sabden, by the 
Lancashire Electric Power Co.; and to Beverley Cottage, 
Blacko, by the Nelson Corporation. 


AND THE BORROWDALE SCHEME.—The 
abandonment of the electricity supply scheme for Borrowdale 
has been followed by a statement in which the Society for 
the Preservation of Rural England, the National Trust, the 
Friends of the Lake District and the Lake District Safeguard- 
ing Society refute the suggestion that it was because of their 
unreasonable attitude that the scheme was dropped. The 
societies say that they received considerable promises of 
financial aid towards a contribution to the company’s additional 
expense in laying the lines underground, but a dispute arose 
over the additional cost that would be involved. The societies 
eventually wrote to the Minister of Transport asking him to 
order a local inquiry before giving his consent to the scheme 
for which the company had sought approval. Shortly after- 
wards, according to the statement, the company withdrew 
its application to the Minister of Transport, and dropped the 
scheme. This meant that there could be no public ca § 
into the additional cost of laying the cables underground, 
which the societies much regret. In a letter from the Minister 
of Transport recording the company’s withdrawal of the 
scheme the reason was given that the power user who required 
the supply (the Honister quarries) had now installed a private 
generating plant. The societies very much regret that any 
considered need of the quarries should go unfulfilled, and that 
for the present the villages of Borrowdale have lost an expected 
advantage. Now or at any time the societies will do all they 
can to facilitate the supply of electricity to Borrowdale by 
an underground system. i 

The decision of the company not to proceed with the scheme 
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was discussed by the Cockermouth Rural District Council on 
Monday. Mr. R. Richardson, chairman of the Electricity 
Committee, said that Honister quarries, which produced slates 
of world-wide renown, had been denied amenities to modernise 
their plant. Outside opposition had forced the quarry com- 
pany to spend large sums on generating plant that would not 
be needed if electrical power was available. He refuted the 
allegation that the R.D.C. had ‘“‘abdicated,’’ saying 
that it was catering not only for Borrowdale, but for the whole 
district. The Mid-Cumberland company had offered to put the 
line underground from Catbells to Seatoller at the foot of the 
Honister Pass, and, taking everything into consideration, there 
was an absurdity about the whole opposition to the scheme. 


Dundee.—CoMPENSATING TENANTS.—The Housing Committee 


has agreed that the only tenants who can be compensated 
for having installed electric lighting at their own expense 
are those still resident in the houses concerned. 


Durham.—InstTaLLATIONS IN ScHOoLS.—The County Educa- 
tion Committee has received permission from the Board. of 
Education for the installation of electric lighting at the Rushy- 
ford, Seaham Harbour, and West Auckland Infants’ schools. 


Eastry.—OveRHEAD Lines.—The Rural District Council is 
raising no objection to the erection of an_overhead high- 
voltage line from Ripple to the outskirts of Sutton, and low- 
voltage lines to five points in Sutton. 


Ganton (Yorks).—Sus-station.—The Buckrose Light and 
Power Co., Ltd., is to erect a sub-station at Ganton. 


Great Yarmouth.—Power P.Lucs.—Power plugs are to be 
provided in the 146 dwellings to be erected by the Housing 
Committee if the Electricity Department is prepared to carry 
out the work at its own expense. 

Loans.—Application is being made for sanction to borrow 
£20,000 for mains and services, £20,000 for domestic appli- 
ances, £5,000 for sub-station equipment, and £2,000 for house 
wiring. 

Guildiord.—Assistep Wirinc.—Sanction is being sought by 
the Electricity Committee to borrow a sum of £1,000 for 
assisted wiring. 

Ilford.—Street Licntinc.—Permission has been obtained by 
the Electricity Committee to borrow £11,000 for public lighting. 

SUB-STATION EQuIPMENT.—Application is being made for 
sanction to borrow £5,000 for sub-station equipment. 


_ Irish Free IMPpROVEMENTS.—A new light- 
ing system of up to two million c.p. is to be installed at the 
Slyne Head Lighthouse, off the West Coast of Ireland. The 
lighthouse will also be equipped with a high-power trans- 
mitting apparatus for warning shipping during foggy weather, 
the effective radius being in the neighbourhood of a hundred 
miles. Work will begin in April, and the estimated cost is 
£65,000. It is also proposed to erect a transmitter on the site 
of the old Marconi station at Aillebrack, Clifden, County 
Galway, for the purpose of directing transatlantic aircraft. 


Italy.—A Lance TRANSFORMER.—What is claimed to he the 
largest transformer so far constructed in Italy has recently 
been installed at the sub-station at Turbigo by the Societa 
Ansaldo, of Leghorn. The transformer has a nominal capacity 
of 52,500 kVA. It is of the forced air cooled type and is. 
designed to step down the 200-kV, three-phase, 50-cycle 
supply to 127-182 kV when star connected, 73.3-76.2 kV with 
delta connection, or 11.5 kV from the third winding. 

Kincardine:—ELEcTRICAL DEVELOPMENTS.—Electric lighting 
is to be installed by the County Education Committee in the 
St. Cyrus, Johnshaven, Dunnottar, Stonehaven, and Laurence- 
kirk schools. 


The I.M.E.A. Convention: Preliminary 


Programme 


erry ae have now been published of the arrange- 
ments for the annual convention of the Incorporated 
Municipal Electrical Association to be held at Torquay from 
May 28rd to 27th. The programme is subject to amendment, 
but we give below the details :— 

Monday, May 23rd.—l0 a.m.-6 p.m. Issue of badges at Ex- 
hibition Hall, Torwood Road. 3 p.m. Official opening. 
of the electrical exhibition at Torwood Road by the Mayor 
of Cheltenham. 8.15-8.45 pe Town Hall. Reception 
by the President (Mr. W. J. Bache) and Mrs. Bache, fol- 
followed by a dance. 

Tuesday, May 24th.—9.50 a.m. The Pavilion. Council meet- 
ing, civic welcome by the Mayor of Torquay, presidential 
address. 2.30 p.m. Paper by Messrs. E. E. Hoadley and 
H. P. Barker on “ Automatic Central Control with refer- 
ence to Street Mehting. Another paper will follow. 
8.15 to 8.45 p.m. Town Hall. Reception by the Mayor and 
Mayoress of Torquay. 

Wednesday, May 25th.—10 a.m. Morning session, details to 
be announced later. 2.30 p.m. Paper by Councillor F. E. 
Sugden, A.C.I.S., on “ Hire-purchase Schemes in Relation 
to Electricity Supply.” 4 p.m. Garden party. 

Thursday, May 26th.—10 a.m. Paper by Messrs. H. C, Lamb. 
and K Baumann (Metro-Vick) on some heavy —— 
subject. 1 Fg Luncheon organised by the Electrica 
Association for Women. 2.30 p.m. Paper by Capt. J. C.. 
Chaytor on “ Air Conditioning.” 7.30 p.m. Town Hall. 
Annual banquet and ball. 

Friday, May 27th.—Pavilion. 9.30 a.m. Council meeting. 
10.30 a.m. Ordinary general meeting. 
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London.—Stroxe Newinaton.—The Electricity Commitiee is 
to provide meter testing equipment at a cost of £398. 

BaTrERSEA.—Plans have been approved for the erection of a 
building at the rear of Electric House to accommodate the 
meter department, rental wiring stores and repair workshop, 
at a cost of £22,815. 

The Electricity Committee is seeking sanction to borrow 
£17,000 for mains and services and £8,000 for sub-station 
equipment. 

Long Eaton.—Proposep recommendation 
has been passed by the Electricity Committee that the gener- 
ating station shall be closed down and all electricity _ 
chased in bulk from the Derbyshire and Nottinghamshire 
Electric Power Co. 

Manchester.—PREcAUTION AGatnst Ratps.—The Man- 
chester and Salford Electricity Committees have decided, as 
an air-raid precaution and a practical measure for mutual 
assistance in the event of emergencies, to lay a 33,000-V cable 
to interconnect the sub-stations at Cumberland Street in Man- 
chester and Blackfriars in Salford. 

COAL-HANDLING PLaNnt.—A sum of £24,000 is to be spent by 
the Electricity Committee on improving the coal-handling 
plant at the Barton and Stuart Street power stations. 


Mansfield.—Roap Licatinc.—The gas and electrical engi- 
neers have been asked to furnish the Lighting Sub-committee 
with estimates of the cost of lighting certain roads to the 
standard laid down in the Final Report of the Departmental 
Committee on Street Lighting. 


Middlesbrough.—Sus-staTIons.—Sub-stations are to be built 
by the Town Council at Grove Hill, St. Mary’s Walk and Croft 
Avenue. 

Morecambe.—Girt To THE 10,000rH CoNnsuMER.—The Elec- 
tricity Committee proposes to present an electric kettle to the 
ten thousandth consumer connnected to the mains. 

Meter Testinc.—A meter testing station is to be provided at 
a cost of £824. 

_Loan.—A sum of £20,000 is to be borrowed for mains exten- 
sions. 

Newark (Notts).—H1RE-PURCHASE SCHEME.—The Town Coun- 
cil has adopted a recommendation of the electrical engineer 
for cookers, water heaters and fires to be sold on hire-purchase 
terms. 

Norway.—PowER ScHEME.—The Water Power Administra- 
tion has placed before the Government a scheme for the elec- 
trification of the whole of the towns and the railways by the 
further utilisation of the water-power resources. It is claimed 
that Norway is the richest country in Europe in water-power 
resources and of this only about 15 per cent. is being used at 
present. 

Oxford.—OrreR FoR Company’s UNDERTAKING.—On Monday 
the City Council approved a recommendation of the Electricity 
Committee to purchase the undertaking of the Oxford Electric 
Co., Ltd., for £300,000. A recent meeting of the company, at 
which an offer by the Wessex Electricity Co. of £239,298 was 
considered, was adjourned when a letter was received from 
the Oxford Corporation stating that the Council was prepared 
to purchase the undertaking. At the meeting of the Council 


THE ELECTRICAL REVIEW 31 


Dr. H. T. Gillett, chairman of the Electricity Committee, said 
it was estimated that if the Corporation could take over the 
whole of the supply it would be ible to bring down prices 
in the outer areas to the level of those in the inner area within 
two or three years. 

Paisley.—PLuG Points 1n Beprooms.—The installation of 
electric plugs in the bedrooms of Corporation houses is recom- 
mended. Tenants who have already installed them may be 
compensated. 

Peterborough.—Loan.—Consent has been obtained to the 
borrowing of £11,555 for the provision of additional sub- 
stations and high-voltage mains. 

Preston.—Grir FROM Power Station.—The emission of grit 
from the Ribble power station chimneys, against which house- 
holders have protested, has been further considered by the 
Electricity Committee. The chairman and engineer have 
interviewed the Electricity Commissioners on the matter, and 
a test is to be carried out by Mr. H. W. Thorp, in co-operation 
with Mr. M. H. Adams, of Lancashire Electric Power Co. 

E.ectric Cranes.—It is proposed to replace the existing 
hydraulic crane equipment at the Preston dock by electric 
cranes. The Ribble Committee of the Town Council has con- 
sidered a report on the matter and has agreed to the proposal 
in principle. 

Salford.—Sus-sTaTion.—A sub-station site has been acquired 
by the Electricity Committee in Agecroft Road, Prestwich. 

Sheffield.—Srecta, Tarirr.—The Electricity 
Committee has approved the following additional alternative 
rate: For fish frying from 6 p.m. to 6 a.m. (Monday to 
Friday) and from 12 noon on Saturday to 6 a.m. on Monday, 
$d. per kWh. 

Counc, Houses.—Having received 
150 applications from tenants of Council houses at Manor Park 
for electric light points to be fixed in the sculleries of the 
houses, the Urban District Council has agreed to provide 
these at an approximate cost of 10s. 6d. per house. The present 
lighting is one gas point, and the applicants have changed from 
heating and cooking by gas to the all-in electrical system. 


South Shields.—ILLUMINATIONS.—The Parks Committee pro- 
poses to spend £5,000 on illuminations in the Marine Park 
this year, a figure considerably in excess of last year’s estimate. 
The illuminations display of 1937 resulted in a deficit of 
£1,059, but it°is proposed to make the display even more 
attractive this year. 

Winchester.—OVERHEAD ExXTENSIONS.—Approval has been 
given by the Rural District Council to applications from the 
City Electricity Department in connection with proposed over- 
head lines at Olivers Battery, Compton and Kilham Lane, Old 
Sarum Road and Crabwood Hospital Lane, Sparsholt, and at 
Southdown Road, Shawford. Applications from the Wessex 
Electricity Co. to erect overhead lines at Crawley and from the 
Mid-Southern Utility Co. for h.v. lines in Tichborne were also 
approved. 

York.—Loan.—The Electricity Committee is seeking sanction 
to borrow £6,490 for the erection of a sub-station in St. 
en and the provision of the necessary cables and equip- 
ment. 


Selected Station Extensions 


URING 1937 directions were given by the Central Elec- 
tricity Board for the installation of plant as stated below, 
most of which will be required by 1940-41. The aggregate 


The three 75,000-kW B.T.H. sets in the Barking power station 
of the County of London Co. A fourth set of the same size is 
now being manufactured at the B.T.H. Rugby works 


capacity of the turbo-alternators amounts to approximately 
635,000 kW and of the boilers to nearly 7 million lb. per hr. 
In addition there will be cooling towers with a total rating 
of 9,850,000 gal. per hr. The estimated capital expenditure 
will be £9,500,000. Included in this figure is £1,500,000 for 
Hams Hall, £500,000 for Percival Lane, £600,000 for Black- 
burn Meadows and £450,000 for Stockport. 

Only five of the stations to be extended achieved a thermal 


; efficiency (kWh sent out) exceeding 20 per cent. in 1936, while 


six returned 16 per cent. or less, thus illustrating the influence 
of site potentialities on the choice. 


SELECTED STATION EXTENSIONS. 


Turbo- 
Undertaking. Station. Alternators Boilers. 
(one set in 
each case). 
kW. . per hr. 
‘irming rporation... 

50,000 Three 350,000 
Bradford Corporation ... | Valley Road — Two 200,000 
Clyde Valley Co. ... ... | Yoker “vs asi 30,000 Four 75,000 
Cornwall E.P. Co. 15,000 One 100,000 
County of London E.S. Co. | Barking... a 75,000 Two 256,000 
Darlington Corporation ... | Darlington ... ies 20,000 Two 120,000 
Derby Corporation ... | Full Street ... sae 30,000 Three 110,000 
London Power Co. ... | Battersea ... oe 100,000 One 500,000 
Mersey Power Co.... ... | Percival Lane 30,000 Three 150,000 
Newport Corporation ... | East... <aa 30,000 Two 150,000 
North-Eastern E.S. Co. ... | Dunston B. 50,000 Two 125,000 
North Metropolitan Co. ... | Willesden ... ats 6,600 _ 
Rotherham sas ... | Prince of Wales... 25,000 One 200,000 
Sheffield Corporation _... | Blackburn Meadows’ 50,000 Three 187,500 
South Wales E.P.Co. ... | Upper Boat ad 30,000 Two 182,000 
Stepney Corporation ... | Limehouse ... . 30,000 Three 150, 
Stockport Corporation ... | Millgate 30,000 Three 150,000 


* Cooling towers are to be provided for Kilmarnock (1,350,000 gal.), Hams Hall 
(5,000,000 gal.) and Blackburn Meadows (3,500,000 gal.). 
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Traction 


Accrington.—TRaNsporTt MERGER.—A special committee has 
been appointed by the Town Council to consider a merger 
- the transport undertakings at Blackburn, Accrington and 

arwen. 


France.—HIGH-SPEED DIESEL-ELECTRIC LOcoMOTIVE.—A speed 
of 85 m.p.h., with an average of over 60 m.p.h., was attained 
by a Diesel-electric locomotive hauling a number of coaches 
during a recent experimental run between Paris and Dijon 
(196 miles). The locomotive is the first of its kind in France. 


London.—Survey or New Works.—During 1937 the London 
Passenger Transport Board spent nearly. £8,000,000 on new 
works. Eight miles of tube tunnel was bored; the building of 
three new stations and reconstruction of four stations begun; 
and more than 850 motor vehicles and 230 trolley-buses 
placed in commission. Work under the £40,000,000 programme 
will reach its peak in 1938. It is expected that the Board, in 
conjunction with the main line railways, will spend £12,000,000 
on the scheme during the year. Ten more miles of tube will 
be bored. Work will begin on seven new stations and the 
reconstruction of fifteen stations will be undertaken. Among 
the stations concerned are Edgware, East Finchley, Church 
End, Uxbridge, Harrow, Baker Street, Neasden and Finchley 
Road. Contracts provide for the delivery of 500 new railway 
cars and 400 new trolley-buses. The rebuilding and enlarge- 
ment of the Chiswick Bus Works, the Acton Railway Works 
and the Neasden Railway Depét will be completed. The re- 
constructed Aldgate East, St. Paul’s and King’s Cross stations 
will be placed in service. Most of the Northern Line tube will 
be quietened and three more nine-car trains will be used at 
peak hours. More ticket and change-giving machines will be 
installed, a new subway will simplify interchange at Totten- 
ham Court Road, and a new training school for railway men 
will be built. The aggregate traffic receipts of the London 
Passenger Transport Board (before pooling with the main line 
railway companies) for the twenty-six weeks ended December 
25th were £14,622,100, an increase of £15,900. 


Switzerland.—CasLe Ratway.—An electric cable railway 
has recently been completed by the Société des Ateliers de 
Constructions ype between Birg, in the Canton of 
Berne, and the top of the Enstligenalp (6,441 ft. above sea 
level). The cable is 4,034 ft. long and between the two 
terminal stations it is supported by one mast 34} ft. high, 
3,362 ft. from the lower and 672 ft. from the upper end The 
line carries two suspended four-passenger cars, one rising as 
the other descends, the travelling speed of the cars being 
262 yd. per min. 


TesTs.—Electricity was switched on 
last week over the whole of the system of the Wirral section 
of the L.M.S. Railway between Park Station, Birkenhead, and 
West Kirby, and on the New Brighton section, for the purpose 
of tests. The date of the change-over has not yet been decided. 
On Sunday a six-car train left Birkenhead North at 10.38 a.m. 
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and arrived at West Kirby seventeen minutes later. The run 
from Birkenhead North to New Brighton was begun at 
11.25 a.m. and completed in nine minutes. Further trials are 
being made during this week. 


Communications 


Australia.—Rapio Licences.—A Reuter message from Sydney 
states that according to the Director General of Posts and 
Telegraphs there are now more than a million radio receiving 
licences in force. This is equal to 62 per cent. of the number 
of homes, giving a radio-density surpassed only by the United 
States, Denmark, Great Britain, Sweden and New Zealand. 
in that order. 


China.—TELeGRAPHY IN Honea Konc.—The commercial wire- 
less telegraph services in Hong Kong previously controlled 
by the Hong Kong ae Administration and providing 
communication with Bangkok, Manila, Saigon, Kwongchowan, 
Hanoi, Malabar, Sandakan, Taihoku, Shanghai and various 
other places in China have been taken over by Cable and 
Wireless, Ltd. New stations are to be erected on the Kowloon 
site at Hong Kong. 


Czechoslovakia.—A New Rapio Sration.—A Reuter message 
from Prague states that a new 100-kW radio station has just 
been completed at Melnik and will begin broadcasting in 
German next week. 


Great Britain. REGIONAL TRANSMITTERS.—Sites have now 
been purchased for the two new transnfitting stations, one of 
high and one of medium pe which are to radiate a Regional 
programme to the South Coast and South-west of England. 
The high-power (100-kW) station will be in South Devon, near 
Start Point, after which it will be named, and will use the 
wavelength of 285.7 metres, temporarily in use by the West 
of England Regional transmitter at Washford. There will be 
two 500-ft. masts—the aerial and a reflector to reduce the 
strength of radiation over the sea to the south and to give a 
corresponding increase in other directions. Preliminary con- 
structional work has begun, and it is hoped that the station 
will be completed early in 1939. The other station radiating 
the same programme will be near Clevedon, in Somerset. It 
will serve areas around Bristol and the northern and western 
parts of Somerset which cannot be covered by the Start Point 
transmitter. The station, which will be called Clevedon, will 
use the wavelength of 203.5 metres, at present shared by the 
transmitters at Plymouth and Bournemouth, which will be 
closed down. 

Mersey SuHip-SHORE TELEPHONY ABANDONED.—Owing to the 
very limited use made of the ship-to-shore telephones on the 
Liverpool dock estate the Mersey Docks and Harbour Board 
has decided to terminate its arrangement for these facilities 
with the postal authorities. When this telephone system was 
installed it was pointed out that 1t would be of great conveni- 
ence to transport firms and others by the quick communica- 
tion. It is clear, however, the demand had been much over- 
estimated. 


Tramears and Trolley-buses 


DECLINE of ten in the number of undertakings operating 
tramways in 1986-37 is recorded in the annual Return 
relating to Tramways and Light Railways and Trolley Vehicle 
Undertakings issued by the Ministry of Transport (Stationery 
Office, 2s.). Exclusive of the London Passenger Transport 
Board, for which financial and other statistics (given in detail 
here for each provincial undertaking in 36 pages) are to be 
found in the Board’s own reports, there were seventy-six 
undertakings open for traffic at the end of the period under 
review (March 31st, 1937, for local authorities and December 
81st, 1936, for companies) of which sixty-three were publicly 
operated. Six of the undertakings that ceased operation within 
the period were municipal, viz., Bournemouth, Grimsby, Ports- 
mouth, Nottingham, Dover and Whitefield, the first three sub- 
stituting trolley-buses and the last two motor buses, while 
Nottingham adopted both types. Companies working the trams 
in Norwich, Falkirk and Rothesay changed over to motor-buses 
and the Great Grimsby Co. sold out to Cleethorpes U.D.C. 

The final result was that 1,114 route miles were open for 
traffic (a reduction of 87 miles), 986 being worked by local 
authorities. All but 9} miles was electrified and on about 
718 miles the width of gauge was 4 ft. 83 in. Approximately 
2,475 million passenger journeys (2.68 per cent. decrease) were 
made in 7,743 vehicles at an average fare of 1.29d. Car miles 
run aggregated 213 million in 24 million car-hours. Consump- 
tion of electricity came to 516 million kWh, averaging 2.42 
kWh per car mile, compared with 520 million and 2.38 kWh 
for the previous period. 

Comparable figures for the L.P.T.B. for the twelve months 
ended June 30th, 1937 (contained in an appendix) are 904 
million passenger journeys originated on the Board’s system 
(7.99 per cent. decrease) on 226 route miles (58 miles closed 
down) in 2,060 vehicles. For 89 million car miles run in 9 mil- 
lion car hours the consumption was 250 million kWh, averag- 
— kWh per car-mile as against 272 million and 2.74 in 


Capital expenditure by local authorities at March 31st, 1937, 
was £47,894,000 and by companies at December 31st, 1936, 
£5,817,000. Gross receipts by the former amounted to 
£12,545,000 and working expenses to £10,082,000. For com- 
panies the figures were £976,000 and £762,000. The combined 
ratio of working expenses to gross receipts worked out at 
80.2. Local authority undertakings received £49,000 from the 
local rates and contributed £135,000 in relief of rates during 
the year. 

At the end of the period there were thirty-four undertakings 
open for traffic, of which twenty-seven were operated by local 
authorities, Reading and South Shields Corporations being 
additions during 1936-37. Trolley-vehicle powers were obtained 
by Cleethorpes U.D.C., Hull Corporation, and the Stalybridge, 
&c., Transport and Electricity Board, bringing the total num- 
ber of undertakings possessing such powers to fifty-eight, in- 
cluding twenty-three that have not exercised powers and one 
that ceased operation during the period. 

Route miles open to traffic increased by thirty-five to a total 
of 416 (3283 local authority). Passenger journeys in 1,356 
vehicles numbered 429 million (54 million increase) for 42 mil- 
lion car miles, giving 9.43 car miles per car-hour. A consump- 
tion of 93,751,000 kWh, or 2.21 kWh per car-mile, compares 
with 81,101,000 and 2.15 in the year before. In addition, the 
L.P.T.B. had 594 vehicles and 122 route miles in commission 
at June 30th, 1937, on which 203 million passenger journeys 
originated (as against 300 vehicles, 61 route miles and 70 mil- 
lion passenger journeys for the previous twelve months).. In 
running 20 million car miles in 1,810 car hours, about 54 million 
kWh was used, or 2.75 per car mile, the corresponding figures 
for 1935-36 being 19 million and 2.72. 

Capital expenditure by local authorities reached £4,137,000: 
gross receipts came to £2,198,000 and working expenses to 
£1,625,000. Similar figures for the companies were £1,248,000. 
£336,000 and £238,000. The overall ratio of working expenses 
to gross réceipts was 73.52 per cent. 
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January 7, 1988 


THE ELECTRICAL REVIEW 


Contract Information 


When ‘Contracts Open’’ are advertised in our “Official Notices’’ section the date 
of the issue is given in parentheses 


Contracts Open 


Aberdeen.—January 17th. County Council. Education Com- 
mittee. Electric lighting and heating at a school at Bankhead. 
G. Watt and Stewart, architects, 214, Union Street. 

(See this 


Army Contracts.—Various goods and _ services. 
issue.) 

Australia.—MELBOURNE.—February 7th. City Council. 
10,000-kVA transformers. (T. 31982/37.)* 

February 16th. Melbourne & Metropolitan Tramways Board. 
One 500-kW rotary convertor, one 550-kV transformer, current 
limiter and spares. (T.Y. 32023/37.)* ba, 

February 16th. State Rivers and Water Supply Commission. 
One 1,100-kW alternator and switchgear and one 600-h.p. motor 
starter and switchboard. (T.Y. 32222/37.)* 

February Ist. Deputy Director, Posts and Telegraphs. 
Switches. (T. 32200/37.) 


Birmingham.—January 12th. Salvage and Stables Commit- 
we <— lead plate batteries for electric vehicles. (Decem- 
er 


Blackpool.—January 24th. Corporation. 
&c., for one year. (See this issue.) 


Bradford.—January 13th. Corporation. Control batteries for 
sub-stations. (December 3lst.) 


Bridgnorth.—January 8th. Town Council. Electric pumping 
machinery, comprising two sets of vertical-spindle borehole 
centrifugal pumps and booster pumps, each set driven on the 
same vertical shaft and to deliver 25,000 gal. per hr.; two 
sets of electrically driven horizontal booster pumping sets, each 
comprising a horizontal-spindle type multi-stage centrifugal 
pump and motor and to deliver 3,000 gal. per hr.; also piping 
and air compressor. W. H. Radford & Son, Albion Chambers, 
King Street, Nottingham (deposit £3 3s.). 

Brierley Hill.—January 27th. U.D.C. One centrifugal-type 
sewage pump, capable of delivering 20,000 gal. per hr., together 
with electric motor and equipment and accessories, for the 
Wordsley pumping station, near Stourbridge. Fiddian & 
Deeley, 13, Church Street, Stourbridge (deposit £3 3s.). 


Cardiff.—January 12th. King Edward VII Welsh National 
Memorial Association. Radio installation, comprising receiv- 
ing set, 210 pairs of headphones, and sixteen m.c. loud 
speakers, at Glan Eley Hospital. Secretary, Memorial Offices, 
Westgate Street (£2 2s.). 

January 17th. Electricity Department. 33,000-V and other 
p.i. cables and one 7-panel, 6,600-V, 350,000-kVA rupturing 
capacity switchboard. (December 24th.) 


Cheadle and Gatley.—January 17th. U.D.C. Electricity De- 
partment. 6.6-kV switchgear and 500-kVA oil-cooled_trans- 
former with manually operated off-load tap changer. (Decem- 
ber 31st.) 

Chelmsford.—January llth. R.D.C. Two centrifugal pumps 
and electric motors, with automatic control. Lemon & Blizard, 
25, Victoria Street, London, 8.W.1 (deposit £2 2s.). 


Chesterfield.—January 15th. Electricity Committee. 
of six miles of various cables. (See this issue.) 


Conisborough.—January 12th. Electric lighting installation at 
om school. E. R. Stockdale, Education Offices, Mex- 
orough. 


Darlington.—January 17th. Borough Council. Electrically 
driven centrifugal sludge pumps, dual screen raking gear, 
electrically driven sludge evacuator for rectangular sedimen- 
tation tanks and revolving sewage distributors. Borough sur- 
veyor, Town Hall. 

Dartford.—January 22nd. Borough Council. Electric van. 
(December 24th.) Meter testing equipment. (December 3lst.) 


East Ham.—January 20th. Electricity Undertaking. Six sets 
of 11,000-V switchgear. Four d.c. traction feeder switchboard 
panels equipped for trolley-bus operation. (See this issue.) 


_ East Retford.—Electricity Department. One 3,000-kW, 11,000/ 
poet transformer, and two truck type cubicles. (See this 
issue. 

Epsom and Ewell.—January 17th. 
Vil-immersed transformers and h.v. switchgear. 

Gloucester.—Electricity Department. 
(See this issue.) 

Hastings.—January 27th. Electricity Department. Stores for 
one and two years. (See this issue.) 


Two 


Stores, materials, 


Supply 


Electricity Department. 
(December 


Electric battery lorry. 


Hull.—January 18th. Electricity Department. Twelve 
months’ supply of electrical stores. (See this issue.) 
'lford.—January 15th. Electricity Department. One three- 


phase and four single-phase meter-testing equipments, one d.c. 
battery control board and six d.c. meter-testing equipments. 
(See this issue.) 


Irish Free State.—DusLin.—January 25th. Electricity Supply 
1. Twelve months’ supply of p.i. cables, (December 


Kettering.—February lst. Electricity Department. One poly- 
phase meter-testing set. (See this issue.) 


Kirkealdy.—January 12th. Burgh Council. Electric vehicle. 
(December 31st.) 


Leeds.—January 17th. Housing Committee. Electric wiring 
of houses, cottage flats, shops and gaiages on various estates. 
R. A. H. Livett, housing director, 26, Great George Street 
(deposit £2). 


Liverpool.—January 21st. Corporation. Electrical supplies 
for twelve months. (December 3lst.) 


London.—BETHNAL GREEN.—January 14th. Electricity De- 
partment. Electric van. (December 24th.) 

January 28th. Borough Council. Stores. (See this issue.) 

HackNnEY.—January 26th. Electricity Departmsnt. Stores for 
one year. (See this issue.) 

IsLINGTON.—January 26th. Electricity Deparument. Cookers, 
water heaters and wash boilers for one year. (See this issue.) 

HAMMERSMITH.—January 26th. Borough Council. Electrical 
supplies for twelve months. (See this issue.) 


Manchester.—January 10th. Electricity Committee. Elec- 
trically driven boiler feed water, drain water, and oil-flushing 
pumps for the Stuart Street and Barton power stations and one 
200-kW and one 10-kW mercury arc rectifier equipments for 
consumers’ sub-station. (December 3lst.) 


Merton and Morden.—January lzth. U.D.C. Vehicle actu- 
ated traffic signals at junction of Merton High Street and 
Haydons Road. (December 3lst.) 


Morecambe and Heysham.—January 12th. Electrical instal- 
lation at new fire station, Clark Street. Borough surveyor, 
Town Hall. (Deposit 10s.) 


Newport (Mon).—January 10th. 
cember 3lst.) 

New Zealand.—WELLINGTON.—January 18th. Public Works 
Department. One outdoor-type, 100-A, 11,000-V, pole-mounted 
oil-cireuit breaker, complete with shunt trip coil and current 
transformers, &c. (T. 31750/37.)* 

February 22nd. Post and Telegraph Department. Insulated 
copper wire. (T. 31758/37.)* Copper wire and binders. (T. 


31986 /37.)* 
February 14th. Cable. (T. 31840/37.)* 
(T. 31756/37.)* 


February 25th. Cable. 
CHRISTCHURCH.—February 15th. Electricity Department. 
Sub-station switchgear. (T. 3753/37.)* 


Northern treland.—Betrast.—January 21st. Electricity De- 
partment. Stores for twelve months. (See this issue.) 


Nuneaton.—January 31st. Corporation. D.c. and a.c. meter- 
testing equipment and instruments. (December 3lst.) 


Salford.—January 14th. City Council. One 75-kW mercury 
arc rectifier. (December 24th.) 


Scarborough.—January 12th. North Riding Education Com- 
mittee. Electric lighting, &c., at new school, Sandybed Lane; 
F. Barraclough, secretary, Education Offices, County Hall, 
or test plugs. (T. 31603 /37.)* 


Shipley.—January 8th. U.D.€. Electric lighting in thirty- 
four houses. H. Dawson, surveyor and architect, [own Hall. 


South Africa.—JOHANNESBURG.—January 19th. City Council. 
120 300-A and thirty 100-A distribution fuse units, equipped 
with glazed porcelain cartridge fuse carriers, and 504 cartridge 
fuses, together with spare fuse carriers and metering sockets 
or test plugs. (T. 31603/37.)* 

PRETORIA.—January 20th. Union Tender and Supplies Board. 
150-kVA transformer, l.v. switchboard, h.v. switchgear and 
cable. (T.Y. 31597/37.)* 

January 13th. Public Works Department. 
(T. 31863/37.)* 

Port ELizaBEeTH.—February 24th. Municipality. One 12,500- 
kW steam turbo-generator, with air and oil coolers; conden- 
ser; circulating, air and condensate pumps; pipes, valves and 
steelwork. (T. 31887/37.)* 

DurRBAN.—January 2lst. Electricity Department. Six e.h.v. 
metal clad, three-phase switch panels and six single- or two 
three-phase reactors. (T.Y. 31591/37.)* Six e.h.v. pedestal- 
type, metal-clad panels. (T.Y. 31854/37.)* 

January 21st. General Stores Department. 
trolley wire. (T. 32041/37.)* 

Southampton. — January 18th. Electricity Department. 
Motor-driven boiler feed pump. (December 24th.) 

Sunderland.—Town Council. Electrical installation at Sir 
Pom Priestman College Library. Education architect, John 

treet. 

West Ham.—March 4th. Electrical installation at Whipps 
Cross Hospital, E.11. (See this issue.) 


Whitworth.—January 10th. U.D.C. Electricity Department. 
Sub-station control switchgear to operate at 6.6-kV, consisting 
initially of five panels with truck-type cubicle; 6.6-kV p.i. l.c. 
oat) and alterations to existing 6.6-kV feeders. (December 

th. 


Corporation. Cable. (De- 


L.v. switchgear. 


Cadmium-copper 


* Further particulars from the Department of Overseas Trade 
(Inquiry Room), 35, Old Queen Street, London, S.W.1. 


Contracts Closed 


Barking.—Electricity Committee. Recommended. Cables 
for twelve months.—St. Helen’s Cable & Rubber Co.; Connollys 
(Blackley). H.v. and medium voltage switchgear.—G.E.C. 
£291). H.v. switchgear.—Met.-Vick. Elecl. Co. (£1,709). H.v. 
eable (£1,116).—St. Helen’s Cable & Rubber Co. Potentiometer 
and accessories (£111).—Crompton Parkinson. Single-phase 
test bench (£134).—Met.-Vick. Elecl. Co. 

Housing Committee. Recommended. Electrical installations 
on the London Road and Union Street estates.—Holliday, Hail 
& Stinson. 

Birmingham.—Electricity Committee. Accepted during the 
quarter ended December 3lst: Cable jointing compound for 
twelve months ending June 30th, 1938.—B.I. Cables. E.h.v., 
a.c., metal-clad switchgear at Solihull and Tyseley sub-stations 
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and consumers’ e.h.v. metal-clad switchgear.—Switchgear & 
Cowans. Meters.—Measurement, Ltd. 1,000-kVA transformers 
for sub-stations.—Electric Construction Co. Cable protective 
covers for twelve months ending October 3lst, 1938.—H. J. Bald- 
win & Co. Supply, laying and jointing of three-phase, 33,000-V 
cables and pilot cakles from Hams Hall power station to sub- 
= to be erected in the Tyseley and Solihull areas.— 
allender’s. 


London.—BATTERSEA. — Electricity Committee. Accepted. 
Testing equipment: Three-phase testing equipment, including 
sub-standard Weston wattmeters and transformer, and three 
rotating sub-standard a.c, single-phase watt-hour meters (£869). 
Ferranti, Ltd. Potentiometer, with accessories (£129).—Cromp- 
ton Parkinson. Standard and sub-standard voltmeters and 
transformer (£91).—Elliott Bros. (London). Control resistances 
(£11).—Zenith Electric Co. 500-V battery (£27).—Chloride Elec- 
trical Storage Co. 

London.—L.C.C.—Electric bed lift in the new maternity block 
of the Lambeth Hospital : 


£ 
Marryat and Scott. Accepted ... sito Pick we 1,355 
Evans Lifts ........ ... 1,170 Waygood-Otis 11354 
Express Lift Co. ove, 1,814 


_ Wiring and fittings for electric lighting, power sockets, &c., 
in various wards, and electric clocks at St. Alfege’s Hospital 
and Institution : 


Samuel Reed & Sons. Accepted... 1,556 Carr Brothers... 120 a 
Ellis and Ward ... 1,130 F. G. Edey & Co. 1,352 
W. H. Gaze & Sons 1,175 A.J. Hewens &Sons ... 1,895 


Electric lighting, wiring and fitting at Finsbury Park Senior 
School : 


. £ 
G. Hopkins & Sons. Accepted... sire Francis Polden & Co. .. 1,502 
F. Troy & Co. ... Ke 3,160 Buchanan and Curwen . 1,507 
Carr Brothers 1,206 White & Co. . 1,531 
-H.Golding ... 1,370 Clarke & Co, . 1,548 
ord Electrical Co. 1,895 ur Cozens 1,840 
Archibald Meckhonik ... | 


Wiring and fittings for electric lighting, &c., at Wenlock 
Road School : 


Keeble, Ltd. Accepted ... Reed and Partners er 
Ilford Electrical Co. ae . 782 Alex. Hawkins & Sons ... 1,063 
Springvale Electrical Co. 823  G.E. Taylor & Co. 1,108 
Bower Engineering Works (Elec- Pinching and Walton 1,145 
trical and General) ... 889 Arthur Cozens... 1,204 
E. C. Stokes 045 
Electrical installation at St. Martin’s Art and Technical 
Institute : 
Berkeley Electrical Engineering City Electrical Co. wae ica aha 
Co. Accepted ... rey «.» 3,999 lcolm and Allen (London) ... 4,776 
~W. J. Furse & Co. (London) ... 4,230 T. Clarke & Co. ... «+ 4,876 
Pinching and Walton... 4,256 Electrical Installations 4,882 


Archibald Meckhonik 4,398 Bower Engin 


Holliday & Son (Electrical) 4,491 trical and General). (Tender 
W. H. Gaze & Sons 4,497 incomplete) ... 
Buchanan and Curwen ... .. 4,550 HH. J. Cash & Co, (Tender 
Barlow Brothers & Co. ... ve 4,423 incomplete) ... ers ove 


Installation of electric lighting at Woolwich Day Continua- 
tion School : 


Barlow Brothers & Co. Accepted es G. E. Taylor & Co. 1 b08 
Holliday & Son ... 895 -Archibald Meckhonik 1,012 
Woolwich Borough Council ... 901 A.J. Hewens &Sons_... 1,018 
Warren Smith & Co... 943 Evans and Shea ... ow, 

uchanan and Curwen ... 989 Burdett & Co. 1,211 


Forthcoming Events 


Institution of Electrical Engineers.—Monday, January 10th. 
Institution, London, W.C.2. 7 p.m. Informal meeting. Dis- 
cussion on “Electricity in the Catering Industry.” To be 
opened by Commander F. T. Hewson, R.N. (Ret.). 

North Eastern Centre.—Monday, January 10th. The Newe 
House, Newcastle-on-Tyne. 6.15 p.m. ‘Safeguards against 
Interruptions of Supp y.” Messrs. H. W. Clothier, B. H. 
Leeson and H. Leyburn. 

Scottish Centre—Tuesday, January llth. Royal Technical 
College, Glasgow, C.2. 7.30 p.m. ‘Television.’ G. Parr. 

Western Centre.—Monday, January 10th. South Wales 
Institute of Engineers, Cardiff. 6 p.m. ‘The Effects of 
Impulse Voltages on Transformer Windings.” Messrs. T. E. 
Allibone, D. B. McKenzie and F. R. Perry. 

Association of. Mining Electrical Engineers (South Wales 
Branch).—Saturday, January 8th. South Wales Institute of 
Engineers, Cardiff. 6 p.m. ‘ Reconditioning of Boiler Feed- 
water, with Particular Reference to Steam Purity as Affecting 
Deposit and Corrosion in Turbines.” Mr. G. S. Irving. 

Association of Supervising Electrical Engineers.—Tuesday, 
January 11th. College of Technology, Manchester. 7.30 p.m. 
Illustrated lecture, ‘‘Modern Are Weiding Developments and 
Technique.” Mr. R. M. Gooderham. 

Tuesday, January llth. Electricity Showrooms, 31, Kings- 
way, Stoke-on-Trent. 7 p.m. Paper on “ Compulsory Wiring 
Regulations and Registration.”” Mr. A. Kirk. 

illuminating Engineering SocietyTuesday, January 11th. 
Lighting Service Bureau, 2, Savoy Hill, W.C.2. 7 re Paper 
on “ Decorative Materials and Their Response to Light.” Mr. 
R. O. Ackerley. 

Institution of Civil Engineers.—Tuesday, January llth. Great 
George Street, S.W.1. 6 p.m. ‘‘ Recent Engineering Develop- 
ments in the General Post Office.” Sir George Lee. 

Electrical Power Engineers’ Association (London Local 
Group).—Tnesday, January llth. Caxton Hall, Westminster. 
7.15 p.m. “Fundamental Principles of Electric Generation.” 
Professor W. M. Thornton. 

Diesel Engine Users’ Association.—Thursday, January 13th. 
Caxton Hall, 8.W.1. 4.45 p.m. Report of the Committee on 
Heavy-Oil Engine Working Costs (1936-37). 

Electrical Industries Benevolent Association (Nottingham 
Branch).—Friday, January 14th. Annual supper and dance. 
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Hydro-electric Power in North Wales 

A short history of the North Wales and South Cheshire 
Joint Electricity Authority from its inception in 1923 to the 
present time is given in a 24-page illustrated brochure pub- 
lished by the North Wales Power Co., to which certain powers 
of the J.E.A. were transferred by deed as an extension of its 
own powers under its Act of 1904. The combined area now 
covers 4,080 sq. miles and is served by three interconnected 
hydro-electric stations, viz., Cwm Dyli, Beddgelert (6,500 kW), 
which has been running since 1906; Maentwrog, Merioneth 
(24,000 kW), started up in 1928 and extended by a fourth 
6,000-kW set in 1934; and Dolgarrog, Caernarvonshire (16,500 
kW), which was constructed in 1925 by the Aluminium Cor- 
poration, Ltd., and gave a bulk supply from two 5,000-kW 
units to the Power Co. 

In 1929, as a result of the function of the British Power and 
Light Corporation (1929), Ltd., the last-named station was 
acquired by the Power Co. A third set (by Boving & Co., 
Ltd.) has recently been added. This consists of a 6,500-kW 
6.6-kV alternator driven by a 10,000-h.p., 600-r.p.m. turbine, 
giving maximum efficiency at 1,150 ft. head and satisfactory 
operation at 850 ft. A new 6 ft. steel pipe line, three miles 
in length, is capable of carrying an output equivalent to 20,000 
kW. The catchment area is about 13,000 acres on the slopes 
of Carnedd Llewelyn (3,484 ft. o.d.). 

When the J.E.A. was formed the company operated 110 route 
miles of transmission lines. To-day the figure is 1,077 miles 
operated at from 3.3 to 66 kV, including 177 miles of secondary 
high-voltage lines owned by the associated concern, Electricity 
Distribution of North Wales and District, Ltd., formed in 
1926, which holds eighteen Special Orders. A 33-kV single- 
circuit line linking Dolgarrog with Bangor and Anglesey has 


_ just been completed. During the same period the sub-stations 


(including pole type) have increased from 31 to 570. 

The Power Co. supplies 131 million kWh (m.d. 34,000 kW). 
In 1936 more than 34,560 consumers (43,500 kW) were con- 
nected to the system of the Distribution Co., taking 14.4 mil- 
lion kWh (an increase of 22 per cent. on the previous year). 
Eighteen authorised undertakings took 49 million kWh in bulk 
supplies at an average price of 0.92d. per kWh and sold 42.4 
million kWh to their 55,000 consumers at an average price 
of 2.49d. Capital expended by the Power Co. stood at 
£3,828,000 and by the Distribution Co. at £813,000 at the end 


of 1936. 
Dinner to Mr. J. W. Beauchamp 
The dinner in honour of Mr. J. W. Beauchamp, during 
which a presentation is to be made, will be held at the 
bed Hotel on Tuesday next, January llth, at 7.15 for 
p.m. 


The E.I.B.A. 

The annual general meeting of the Northern Counties Area 
of the Electrical Industries Benevolent Association is to be 
held on Wednesday, January 26th (3 p.m.), at Carliol House, 
Newcastle-upon-Tyne, under the chairmanship of Col. S. E. 
Monkhouse. 


R.A.F. Re-union Dinner 
The Royal Air Force, Electrical and Wireless School (at 
one time No. 1 ‘‘T”’ Farnborough and Flowerdown) Officers’ 
re-union dinner is to be held at the R.A.F. Club, 128, Picca- 
dilly, at 7.30 p.m. on Saturday, January 22nd. Those inter- 
ested should write to F.Lt. F. 8. Wainscot, Cranwell, Lincs. 


Appointments Vacant 

Electrical engineer for the Tientsin Municipal Electricity 
Department. 

Chief assistant for Darwen Electricity Department. 

Temporary draughtsman for Sheffield Electricity Depart- 
ment. 

Control engineers for the North-West Midlands J.E.A. 

Commercial assistant for Scarborough Electricity Depart- 
ment. 

Assistant mains engineer for Trent Valley and High Peak 
Electricity Co., Ltd. 

Showroom attendant for the Weston-super-Mare and Dis- 
trict Electric Supply Co., Ltd. ; 

Draughtsmen for Hammersmith Electricity Department. 

Relief assistant operating engineer for Fulham Electricity 
Department. 

Installation inspector for Gatley Electricity Department. 

(See our classified advertisements.) 


Our Service Department | 


VERY day inquiries of all kinds are received by the 
Editors, the bulk of them relating to the producers of 
specified classes of electrical goods. We are able to reply 
to most of these with the aid of our extensive records, but in 
a few cases we have to seek the assistance of our readers. This 


week we have been asked for the names and addresses of 4 


manufacturers of the following :— 
MULLER urn. 


Readers should enclose stamped addressed envelopes when 9 


making their inquiries. 
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Our Personal Column 


Electrical men are invited to keep readers of the ‘Electrical Review”’ 
posted concerning their movements 


New Year Honours.—The Honours List was published on 
Saturday last, and we give below the names of the gentlemen 
connected with the electrical and allied industries upon whom 
honours have been conterred :— i 

Mr. Alexander Ramsay, O.B.E., director of the Engineering 
and Allied National Employers’ Federation, Mr. W. Reavell, 
M.I.Mech.E., managing director of Reavell & Co., Ltd., 
and lately president of the British Engineers’ Association, and 
Mr. D. R. Wilson, C.V.O., C.B.E., H.M Chief Inspector of 
Factories, Home Office, have been knighted. 

The G.B.E. (Civil Division) is awarded to Sir Andrew R. 


. Duncan, who was chairman of the Central Electricity Board 


from 1927-85, for public services. 

The O.B.E. (Civil Division), is awarded to Mr. B. 0. Anson, 
M.I.E.E., Assistant Engineer-in-Chief, G.P.O. 

Mr. J. H. Bell, chief superintendent (telegraphs), Newcastle- 
upon-T'yne, G.P.O., and Mr. T. H. Edgerton, assistant _super- 
intending engineer, London ‘Telecommunications Region, 
G.P.O., receive the M.B.E. (Civil Division). 

In the India Office list the O.B.E. (Civil Division) is given 
to Capt. T. W. Barnard, M.S.R., F.R.P.S., F.R.S.A., director 
of the Barnard Institute of Radiology, Madras, and Mr. C. A. 
Tuckwell, superintendent of Telegraph Workshops, Alipore. 
Calcutta. Mr. A. C. W. Dessa, Indian Medical Department, 
X-ray Department, Irwin Hospital, Delhi, becomes an M.B.E. 


Mr. A. Brebner, C.I.E., Imperial Service of Engineers, Chief 
Engineer of the Central Public Works Department, receives a 
knighthood, and Mr. A. Gordon, Indian Service of Engineers, 
Chief Engineer and Secretary to the Government in the Public 
Works Department, Sind, is awarded the C.I.E. 


[Elliott & Fry. 
Mr. B. 0. Anson 


[Elliott & Fry. 
Mr. W. Reavoll 


Mr. F. Brown, director of Brown Brothers, Litd., has sailed 
on the Orient liner Oronsay for Australia and New Zealand on 
a business and health trip, and expects to be back in England 
again at the end of March. 


The annual dinner and Christmas entertain- 
ment of the Midland Electric Manufacturing 
Co.’s Social and Athletic Club was held on 
December 28rd, when a presentation was made 
to Mr. T. Birkett, who retired from the posi- 
tion of general manager at the end of last 
month. The presentation took the form of a 
water colour, ‘‘Shipping at Venice,” by 
Joseph Edward Southall, R.W.S., which had 
been subscribed for by the employés. Mr. 
Birkett has been connected with the company 
for seventeen years, holding the position of 
sales manager before being appointed general 
manager in 1926. He has seen the company 
grow from a concern employing about 100 to 
one with approximately one thousand 
employés. Another interesting feature of the 
dinner was the presentation of gold watches 
for long service, eighteen such awards being 
made by the managing director, Mr. W. L. 
Barber. The total number presented to date 
m connection with this scheme is 159. 


Mr. A. R. Cooper, chief engineer of the 
London Passenger Transport Board, has re- 
tired. Mr. Cooper joined the engineering staff of the Central 
London Railway in 1901 and has taken an active part in the 
extension and consolidation of the Underground system and 
in the planning and execution of the £40,000,000 programme 
now in hand. After five years with the Central London Rail- 
way he became superintendent of the Bakerloo Line, and in 
1908 his duties were extended to those of engineer _of the 
Metropolitan District Railway. Later, when the London 

nderground railways were linked, he became chief engineer 
of the Metropolitan District, the London Electric, the City 
and South London, and the Central London Railways. He 


was appointed to the position of chief engineer to London 
Transport when the Board was established in 1933. 

To show some appre- 
ciation of the valuable 
services rendered by Pro- 
fessor W. M. Thornton, 
O.B.E., D.Se., D.Eng., 
particularly in the elec- 
trical and mining indus- 
tries, a presentation is to 
be made to him in the 
Lecture Theatre, Neville 
Hall, Newcastle - upon - 
Tyne, on January 26th. 
Lord Eustace Percy, P.C., 
Rector of King’s College, 
Newcastle-upon-Tyne, has 
consented to take the 
chair, and Colonel Sir 
Frank R. Simpson, Bt., 
has agreed to make the 
presentation, which will 
be in the form of a cheque, 
together with an inscribed 
: ave been received from 

WwW. M friends who have electrical 

and mining interests in 

the North East Coast area, professors and ex-students in 
various parts of the country and also from abroad 


Sir Edward T. F. Crowe, 
K.C.M.G., who recently 
retired from the position 
of Comptroller-General of 
the Department of Over- 
seas Trade, has been ap- 
pointed a director of W. T. 
Henley’s Telegraph Works 
Co., Ltd. After holding 
various consular appoint- 
ments in the Far East, Sir 
Edward became Director 
of the Foreign Division of 
the D.O.T. in 1924, and in 
1928 succeeded Sir William 
Clark as Comptroller- 
General. 

Mr. J. Baggs has re- 
signed his position as radio 
publicity manager of Fer- 
ranti, Ltd., Moston, Man- 
chester, with whom he has 
been associated for the last 
sixteen years. On the 
inception of the radio in- [Elliott & Fry 
dustry Mr. Baggs joined Sir Edward T. F. Crowe 
the commercial staff of 
Ferranti, Ltd., and for many years was assistant to Mr. C. P. 
Beardsall, radio sales manager 


The presentation to Mr. T. Birkett at the Midland Electric Manufacturing Co. 
Social and Athletic Club’s annual dinner, showing (left to right), Messrs. J. 
Barber (assistant works superintendent), E. Withington (director), T. Birkett, 
C. H. Smith (chairman), W. L. Barber (managing director), and F. Wardrop 


(London sales manager) 


Mr. V. A. M. Robertson, who has been appointed chief engi- 
neer of the London Transport to succeed Mr. A. R. Cooper, has 
been civil engineer for about ten years. In 1909 Mr. Robert- 
son was articled to the late Mr. D. Granell, consulting engi- 
neer to the old L. & N.W. Railway, and among the works on 
which he was engaged were the surveys for Parliamentary 
purposes of the electrification of the line between Euston and 
Watford. Mr. Robertson became _an assistant to the new 
works engineer of the S.E. & C. Railway in 1912, and after 
war service returned to that company for a brief period. He 
subsequently held positions with the Great Eastern and the 
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L. & N.E. Railways, and in 1928 became civil engineer to the 
Underground Railways. Mr. Robertson is a member of the 
Institutes of Civil and Mechanical Engineers, and a fellow 
of the Permanent Way Institution. 


Mr. W. J. Millar, a director of the Electric Resistance 
Furnace Co., Ltd., has been appointed managing director, 
and Messrs. A. W. Smith and A. J. Monks, sales directors. 
The secretary of the company, Mr. A. A. White, has joined 
the board. 


Mr. C. Skipsey, F.C.L.S., 
secretary of the North- 
Eastern Electric Supply 
Co., :Ltd., retired from 
that position on December 
31st, and has been suc- 
ceeded by Mr. H. E. 
Nelson, F.C.1.S. 


Mr. J. M. Watson has 
been appointed general 
sales manager of Petters, 
Ltd. He has had a wide 
experience in the oil 
engine industry, having 
been sales manager of 
Davey Paxman, Ltd., and 
manager of the Ruston- 
Lister Marine Co., Ltd. 


Mr. J. F. Schubeler, 
M.I. Mech. E., managing 
director of Sulzer Bros. 
(London), Ltd., has re- 
signed his seat on the 
board, and Mr. R. M. 
Atkinson, hitherto of 


Mr, 0. A. Eagling, A.M.1.E.E., 
who, as we report on another 
page, has been appointed man- 
ager of the new Newcastle-on- 
Tyne office of Laurence, Scott & Vickers, Ltd., has been 

Electromotors, Ltd. appointed to succeed him. 


Mr. J. H. Pirie, B.Sc., A.M.I.E.E., was married at Trinity 
Church, Uddington, Glasgow, on December 27th to Miss A. G. 
Shaw, 4 member of the Institution of Production Engineers. 
Miss Shaw has been on the staff of the Metropolitan-Vickers 
Electrical Co., Ltd., Manchester. 


Mr. H. J. Fraser, A.M.I.E.E., has been recommended by 
the Liverpool Corporation Electric Power and Lighting Com- 
mittee for the appointment of assistant h.v. distribution 
engineer, and Mr. R. B. C. Stirrup, A.M.I.E.E., at present 
second electrical assistant, is recommended for the appoint- 
ment of chief electrical assistant in the Electricity Department. 


Mr. J. H. Rawlings has been appointed a director of the 
Automatic Coil Winder & Electrical Equipment Co., Ltd. Mr. 
Rawlings is the son of Mr. S. H. Rawlings, joint managing 
director, and has been associated with the company for many 
years. 

Mr. G. Carrick Anderson, of Mavor and Coulson, electrical 
engineers, Glasgow, retired at the end of the year after forty- 
seven years’ service. 


Mr. D. P. Sayers, B.Sc., A.M.I.E.E., has been appointed 
distribution engineer to the Sheffield Corporation Electricity 
Department. Mr. Sayers, 
who has had a wide ex- 
perience in mains work, 
graduated at Birmingham 
University. He first joined 
British Insulated Cables, 
Ltd., and shortly after- 
wards was appointed mains 
construction engineer with 
the Blackburn Corpora- 
tion. In 1928 he became 
senior assistant to G. V. 
Twiss & Partners, being 
responsible for carrying 
out rural development 
schemes in various parts 
of the country. He joined 
the staff of Kennedy & 
Donkin in 1930, and was 
sent to Ireland to take 
charge of the construc- 
tional work carried out by 
that firm on behalf of the 
{Elliott @¢ Fry Electricity Board for 
Mr. D. Northern Ireland. Mr. 
r. D. . Sayers Sayers joined the distribu- 
nts tion department of the 
Sheffield electricity undertaking in 1936, of which department 
he has now been promoted the head. 


Mr. R. W. Biles, A.M.I.E.E., has been appointed operation 
engineer for the South West England and South Wales Area 
of the Central Electricity Board in succession to Mr. E. J. 
Edgar who, as we have already reported, has been appointed 
manager of the North East England Area of the C.E.B. Mr. 
Biles, a Faradian, served in the R.A.F. during the War, 
and has been technical assistant with A. Reyrolle & Co. and 
the North Metropolitan Electric Power Supply Co. He has 
been technical engineer in the South-West England Area of 
the Central Electricity Board for the past seven years. 
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Mr. J. H. Cowell, who has retired from the position of 
general manager of the Blackburn Corporation Transport 
Department after thirty-two years’ service, was presented on 
December 29th with a radiogramophone from the clerical and 
administrative staff. Mr. J. Charnley, the Committee chair- 
man, recalled that when Mr. Cowell became manager the 
Department had a debt of many thousands of pounds. To-day 
it was-clear, and had contributed £120,000 to the rates since 
1923. On the following day employés of the Transport Depart- 
ment presented Mr. Cowell with an armchair, the presentation 


* being made by two of the oldest employés. The Corporation 


Transport Committee has recommended that Mr. A. Potts, 
traffic superintendent, shall act as temporary transport 
manager until a permanent successor to Mr. Cowell is 
appointed. 


Mr. E. R. Sharvell has been recommended by the Fulham 
Electricity Committee for the appointment of publicity officer 
to the Electricity Department at a salary of £400 per annum. 
Mr. Sharvell has for the past four years been in practice as 
a commercial artist and has been responsible for the prepara- 
tion of advertising sketches, posters, folders, window displays 
and exhibition stands. 


Mr. F. E. Procter, deputy engineer to the London Power 
Co., Ltd., retired on pension on December 3lst. He was 
presented by his colleagues and the members of the staff with 
a radiogramophone and a number of records. Sir Leonard 
Pearce, the engineer-in-chief, in making the presentation, paid 
a warm tribute to the services rendered by Mr. Procter to 
the company and to the industry in general during his long 
career. 


Mr. H. Christie, condenser shop foreman at the Heaton. 
Newcastle-on-Tyne, works of C. A. Parsons & Co., Ltd., has 
retired after forty years with the company. Mr. F. G. H. 
Bedford, managing director, has made a presentation to Mr. 
Christie on behalf of the staff. 


Mr. Leslie C. Gamage, secretary and director of the General 
Electric Co., Ltd., has been re-elected treasurer of the Char- 
tered Institute of Secretaries. 


Mr. C. Booth has been appointed as chief engineer and 
manager of the Spenborough U.D.C. Electricity Department. 
Cleckheaton, to succeed Mr. A. Pickersgill. Mr. Booth re- 
ceived his technical education at the Dewsbury Technica! 
College, the Royal National Electrical Laboratories at Ports- 
mouth, and the Leeds University. He was recently on the 
short list for the position of chief electrical engineer to the 
Shipley Electricity Department, but he withdrew in favour 
of the Spenborough appointment. 


e 
Obituary 

Mr. J. Ainsworth.—The death occurred recently, at the age 
of sixty-one, of Mr. Joseph Ainsworth, who was formerly with 
Bolton Corporation Transport Department. He was traffic 
superintendent at Farnworth when the Council ran its own 
tramway service. When the South Lancashire Transport and 
Power Co. opened its depét in Swinton he was appointed 
traftic superintendent there. The funeral took place at Black- 
pool on December 29th. 


Mr. W. E. Tyldesley Jones, K.C., died on January Ist at the 
age of sixty-three. He enjoyed a wide practice before Private 
Bill Committees at Westminster and was especially associate: 
with electricity undertakings, taking part in arbitrations an: 


_ public enquiries. 


Mr. W. J. Britland.—The death has occurred, at the age 
of fifty-two, of Mr. William John Britland, of Helsby, for 
many years head chemist at the Helsby Works of British 
Insulated Cables, Ltd. 


Mr. J. G. Barnett.—We regret to announce the death, which 
occurred on December 25th at the age of fifty-nine, of Mr. 
James Gordon Barnett, 
managing director of 
Barnett & Soans, - Ltd. 
Mr. Barnett, a-native of 
Willington, over 
thirty-three years’ con- 
nection with electrical 
installation work as a 
partner in the company, 
which was established in 
1903 and was made a 
limited company in 1933. 
He was chairman of the 
Burton Branch of the 


E.C.A. He leaves a 
widow, one daughter 
and two sons. His elder 


son, Mr. W. G. Barnett, 
is a director of Barnett & 
Soans, Ltd., and _ his 
younger son, Mr. K. A. 
Barnett, is managing 
director of the Provincial 

olesale  Co., 
Burton-on-Trent. The in- 
terment took place on 


The late Mr. J. G. Barnett 


December 29th at Burton-on-Trent, and, in addition to the : 
family mourners, was attended by a large number of business — 


friends. 
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Financial Section 


Official Returns of Capital. Debenture Charges. 
Dividend Announcements. 


New Companies. 
Companies. 


New Companies Registered 


S. Grey & Co., Ltd.—Public company. Registered Janu- 
ary lst. Nominal capital, £175,000. Objects: To acquire the 
undertaking of S. G. (Vendors), Ltd., and to adopt an agree- 
ment with the said company and S. G. Grey, and to carry on 
the business of distributors of radio and television apparatus, 
household appliances, and other goods carried on by the said 
company. The first directors are: S. —— 45, Blake Hall 
Road, Wanstead; R. C. Browning, 46, Darnley Road, Woodford 
Green; and E. H. Smithers, 10, Camplin Road, Kenton, Mdx. 
The amount remaining undischarged of moneys borrowed by 
the directors (otherwise than by the issue of share capital) is 
restricted to an amount not exceeding three times the paid- 
up share capital. Secretary: R. Salmonson. Registered office: 
360, Upper Street, Islington, N.1. 

John Shaw & Sons (Salford), Ltd.—Private company. Regis- 
tered December 30th. Nominal capital, £72,000. The objects 
are to acquire the business of general engineers carried on by 
John Shaw & Sons (Salford), Ltd. (in liquidation) at Welling- 
ton Street Works, Salford, and to carry on the business of 
steam, mechanical, electrical, &c., engineers, welders, 
founders, manufacturers, &c. The first finance directors are 
E. Farrell, C. Halliday and M. W. Jones. The first ordinary 
directors are P., J. and J. B. Shaw and J. F. Fern. P. Shaw 
is to be appointed managing director and J. Shaw assistant 
managing director. Solicitors: Richard Hilditch & Son, 16, 
John Dalton Street, Manchester. 


Refrigeration and Allied Products, Ltd.—Private company. 
Registered December 29th. Capital, £6,500. Objects: To carry 
on business as_ distributors, manufacturers, repairers and 
fitters of and dealers in refrigerators and cold storage 
machinery, plant and appliances, cooking, heating and ven- 
tilating plant and gas, electrical, and other fuel-burning 
apparatus, mechanical, electrical, gas and general engineers, 
&ec. The first directors are: The Hon. E. H. Siddeley, Poyn- 
ings, Northumberland Road, Leamington Spa; A. J. R. 
Bridges, 148, Copse Hill, Wimbledon, S.W.20; and G. Tooth, 
address not stated. Solicitors: Mayo, Elder & Co., 10, Drapers 
Gardens, E.C. 

Charles Selz, Ltd.—Private company. Registered December 
29th. Capital, £3,000. Objects: To acquire the business of a 
manufacturer of and dealer in lampshades carried on by 
Charles Selz at 50, New Cavendish Street, W.1, and elsewhere, 
and to carry on the business of manufacturers of and dealers 
in electric light fittings, &c. The subscribers are: J. L. 
Magnus and A. Vandyk, both of 1 and 2, Finsbury Square, 
E.C.2. C. Selz is permanent governing director. olicitors: 
Herbert Oppenheimer & Co., 1 and 2, Finsbury Square, E.C.2. 

Radionics Laboratories, Ltd.—Private comptes, Regis- 
tered in Edinburgh on December 29th. Capital, £2,000 in £1 
shares. Objects: To carry on the business of manufacturers, 
distributors and repairers of electrical, sound, vision and tele- 
vision apparatus, &c. The directors are: G. S. Thomson, 4, St. 
Devenick Crescent, Cults, Aberdeenshire, and three others. 
Registered office: 1, East Craibstone Street, Aberdeen. 

Rectifiers Co., Ltd.—Private company. Registered Decem- 
ber 28th. Capital, £4,000. Objects: To carry on business as 
manufacturers, importers and exporters and repairers of and 
dealers in electrical rectifiers, transformers, accumulators, &ce. 
The directors are: E. Barrey (permanent), 27, Avenue du 
Marechal-Joffre, Nanterre (Seine), France; and T. A. Redman, 
‘Magdala,” Long Lane, Bexley Heath, Kent. Registered 
office: 133/134, Moorgate Station Chambers, E.C.2. 

D. Henderson & Sons (Electricians), Ltd.—Private com- 
pany. Registered in Edinburgh December 29th. Capital, 
£1,000. Objects: To carry on the business of electricians and 
electrical engineers and contractors, &c. The directors are: 
D. Henderson and D. Henderson, jun., 88, Great Western Road, 
Glasgow, C.4. Registered office: 88, Great Western Road, 
Glasgow, C.4. 


e e 
Returns of Electrical Companies 

Electric Development and Securities Trust, Ltd.—The 
nominal capital has been increased hy the addition of £150,000 
in £1 ordinary shares beyond the registered capita] of £850,000. 
At July 26th, 1937, the General Electric Co., Ltd., held 546,502 
shares out of 850,000 issued. 

Carmarthen Electric Supply Co., Ltd.—The nominal capital 
has been increased by the addition of £25.000 in £1 ordinary 
shares beyond the registered capital of £75.000. At July 5th, 
1937, the Electric Development and Securities Trust, Ltd., 
held practicaily the whole of the issued shares. 

Perak River WHydro-Electric Power Co., Ltd.—Capital, 
£3.000.000 in 1,250,000 5 per cent. cumulative preference and 
1,750,000 ordinary shares of £1. Return dated October 27th, 
1937. All shares taken up. £808,041 paid on 400.000 preference 
and 408,041 ordinary shares, £2,191.959 considered as paid on 
850,000 preference and 1,341,959 ordinary shares. Mortgages 
and charges, £965,100 5 per cent. debenture stock. 

Sun Electrical Co., Ltd.—Capital, £250,000 in 125,000 74 per 
cent. preference and 125,000 ordinary: shares of £1. Return 
dated October 21st, 1937. 125,000 preference and 93.311 ordinary 
shares taken up. £218,311 paid. Mortgages and charges, nil. 

Gothic Electrical Supplies, Ltd.—The nominal capital has 
been increased by the addition of £44,000 in £1 shares beyond 
the registered capital of £6,000. 

W. G. Pye & Co., Ltd.—Debenture charged on the company’s 
undertaking and property, present and future, including un- 
called capital, dated December 8th, 1937, to secure £3,000. 
Holders: Branch Nominees, Ltd. 
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Reports of Electrical 
Transactions in Stocks and Shares 


City Notes 


Baird Television, Ltd., held its annual meeting on December 
29th, when Sir Harry Greer (chairman), who presided, in refer- 
ring to the fire at the Crystal Palace said that they recovered 
from the insurance company the amouut for which they were 
insured, but they could not be covered for non-insurable risks. 
At the meeting last year they believed that the stage of experi- 
mentation had nearly passed, that the era of television had 
arrived, and that they could safely anticipate a growing sale 
of home receivers. They appreciated that the B.B.C. had 
limited financial resources to draw upon, but until pro- 
grammes were made attractive the great potentialities of this 
industry must be retarded. With regard to the large screen 
for cinemas and places of public entertainment, the Gaumont 
Company and its associates were anxious to have their instal- 
lations forthwith. Last year reference was made to their finan- 
cial position, and they had hoped to be able to put before 
shareholders at this year’s meeting a budget and a proposal 
for such capitalisation as would be consistent with the stability 
of their present indebtedness and provision for their prospec- 
tive future needs. They had assurance that their needs would 
be furnished until they were ready to submit their proposals 
to the shareholders, which they expected would be completed 
in the early months of the New Year. Mr. J. L. Baird said 
they had recently demonstrated an improved screen 8 ft. by 6 ft. 
showing the regular B.B.C. programmes, and within the last 
ae had succeeded in transmitting large-screen images 

y wireless in colour. 

The British Vacuum Cleaner & Engineering Co., Ltd., is 
holding an extraordinary meeting on January 17th at which 
resolutions will be considered increasing the directors’ pre- 
sent borrowing powers of £75,000 and raising the share capital 


from £250,000 to £550,000. The proposed resolutions will en- 


able the directors to borrow sums not exceeding an amount 
equal to twice the issued share capital and to give security 
for all moneys so borrowed. The share capital will be in- 
creased by £300,000 by creating 1,200,000 new ordinary shares 
of 5s. each, ranking pari passu with the existing ordinary 
shares. The directors have no present intention of exercising 
their increased borrowing powers to the full, but, if the com- 
pany’s business continues to expand at its present rate, in- 
creased finance will be required. No decision as to the 
immediate issue of any of the proposed new ordinary shares 
is under consideration. 

The Yorkshire Elestric Power Co. has placed privately at £93 
per cent. a further amount of 34 per cent. debenture stock, 
1955. According to the Financial News it is understood that 
the amount is approximately £440,000, which would raise the 
company’s loan capital to its authorised amount, namely, one- 
half of the issued capital. 

The Hydro-Electric Securities Corporation is paying the 
usual half-yearly dividend on the 5 per cent. class “B’”’ cumu- 
lative preferred participating shares. 

Stothert & Pitt have declared the half-yearly dividend on 
the 5 per cent. preference shares. 


Stocks and Shares 


TUESDAY EVENING. 

T seems to be very difficult, if not almost impossible, for 

our Stock Exchange markets to escape from the influence 
imposed upon them by American politics and the policy of 
President Roosevelt. So far as the purely investment markets 
are concerned, the turn of the year has brought in a certain 
amount of money to be employed in the good-class stocks, 
including in these the shares of industrial companies of front 
rank. The more speculative departments are, however, 
affected by the continued uncertainty that prevails in con- 
nection with the New Deal in the United States. This serves 
to lay restraint, however illogical, upon monetary enterprise 
in our own country. 

Stock Exchange brokers find that many of their clients 
are loth to enter upon fresh engagements at a time when 
American politics are so unsettled. Business is accordingly 
running on slow lines in Stock Exchange markets, where few 
features of general interest are presented. The disposition is 
to await developments in a vague sort of way rather than to 
take any definite line of action in accumulating stocks and 
shares which are deemed to be attractive and the prices of 
which look cheap by comparison with the levels that ruled 
a year ago. In circumstances such as these the speculator 
turns to gold shares for his consolation, and his possible profit. 
Gilt-edged Firmness 

Gilt-edged stocks took most of such market honours as were 
going during the last quarter of 1937. Prices showed an im- 
perturbability which was thrown into relief by the weak back- 
ground of industrial and other markets. Opinion is fairly 
well agreed that this firmness should be held for some time 
to come. For one thing, money is not expected as yet to 
become any dearer. The argument runs that if interest rates 
could be kept from rising above 3} per cent. throughout the 
long period of industrial expansion, then there should be no 
difficulty in holding that level now that demands upon credit 
are probably past their heaviest. Other factors considered 
helpful to gilt-edged prices are the unlikelihood of a sudden 
counter-attraction in the shape of greatly increased industrial 
development or investment, and the improbability of an abrupt 
movement of foreign funds out of this country. These con- 
siderations apply, of course, equally well to sound industrial 
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debenture and preference issues. For the time being, in any 
case, safety-first stocks continue to hold all their attractions 
for the present cautious mood of investment. Trustee 
securities have started the year with a rising tendency. 


Equipment and Manufacturing Shares 

Electrical equipment shares were left practically unchanged 
by the small amount of business passing during the week. 
One interesting feature was the moderate demand for Tele- 

raph Constructions, which have risen 7s, to 28. Crompton 

arkinsons, at 30s., are quoted ex bonus. Instances were 
given here last week of the extent to which leading electrical 
equipment shares depreciated in 1937. By way of a supple- 
ment may be added a few examples from the newer or less- 
widely popular descriptions. At the beginning of the year 
Crabtree Electricals were still the high-light in the list of new 
issues; offered at 12s. 9d., the shares were standing at 3ls. 3d., 
as compared with 26s. 6d. now. A dividend of 174 per cent. 
has been paid. Walsall Conduits have declined during the 
same time, from 3ls. 6d. to 25s. 

Telephone shares have suffered with the rest, although the 
industry has been busily employed. Automatic Telephones 
are down from 48s. to 41s. 6d., Hall Telephones from 27s. to 
23s. 6d., and Ericssons from 55s. to 42s. _ Telegraph Con- 
densers at 20s. are less than half their previous -price owing 
to intervening dividend disappointments. In other directions, 
Chloride Electrical Storage have dropped from 98s. 9d. to 75s. 
Laurence Scotts, now 46s. 3d., have escaped relatively lightly 
with a half-crown loss, and Switchgear and Cowans, at 18s., 
are ls. 6d. lower. Speculative interest has occasionally en- 
livened dealings in Westinghouse Brakes and Consolidated 
Signals. At 62s. and 112s. 6d., respectively, the prices show 
losses of 14s. 6d. and 33s. 6d. on the year. 


Industrial Preference Shares 

Investment showed a fickle attitude towards industrial 
preference issues during 1937. In the early part of the year, 
when prices were falling away in company with those of gilt- 
edged stocks, the would-be seller of good preference shares 
was sometimes unable to find a taker at anything like a reason- 
able figure. Later on, the shares acquired attraction from 
such an unexpected quarter as N.D.C., which gave fixed- 
interest investments an enviable immunity from the new tax. 
After that the popularity of these securities waxed in pro- 
portion to the waning of confidence in equities. The new year 
finds them still in demand. On balance, quotations are mostly 
1s. or so down on the year. Prices show, nevertheless, a good 
recovery from those — during the most friendless —. 
when yields on the soundest electrical equipment preference 
shares were up to between 44 and 44 per cent. The average 
return is now about 5s. per cent. lower. As representative of 
how prices have moved, Associated Electrical 8 per cent. 
eens started the year at 39s. 6d., declined to 36s. 3d. in 

arch, and are now 38s. 


Trams and Tractions 

Traction stocks as a group became unsettled at the time 
of the bus strike, and have since staged only a partial 
recovery. London Transport ‘‘C’’ stock stood, twelve 
months ago, within two points of par; successive falls took 
the price down to about 76 before a rally to 80 followed the 
raising of the dividend to 44 per cent. and the issue of an 
unexpectedly good report. The current year is particularly 
interesting, because the Board must either pay the ‘‘ stand- 
ard ”’ dividend of 5} per cent. or face the possible consequences 
set out in the Act. 

Fluctuations in the price of British Electric Traction 
deferred have sometimes covered 100 points in a week; the 
result has been a fall of 600 points, to 1025, on the year. 
Tillings, at 58s. 9d., are little less than £1 down. Argentine 
traction stocks have varied in price with the ebb and flow of 
hopes connected with such matters as charges, nationalisation 
and the formation of a a Ye Board in Buenos Ayres. A 
late rally in Anglo-Argentine Tramway issues leaves the prefer- 
ence shares comparing well with last January’s quotations, 
but the debenture issues are generally about 8 points lower. 


Atmospherics 

Last week’s decision to pass the dividend on Philco prefer- 
ence shares brought home with a vengeance the extent and 
suddenness of the misfortunes which have overtaken the radio 
industry. In the second half of lasi year the company was 
doing so well as to be able to pay comfortably for that period 
a 25 per cent. dividend on the ordinary capital. The latest 
news came closely on the heels of a decision by the E. K. 
Cole company to pass the interim dividend, whereas last year 
@ payment of 124 per cent. had been made at the half-way 
stage, to be followed by a final distribution making 30 per 
cent. for a ten-month period. The Philco dividend decision 
depressed the price of the preferred shares to 7s. 9d., or 
less than half the best price of the year. The ordinary are 
down to Is. 6d., against a recent high point of 14s. 6d. Other 
shares in the group are dull, with Electric and Musical In- 
dustries at 16s., Pye deferred at 11s. 6d., and McMichaels at 
1s. Television shares also assumed a despondent air upon 
consideration of the Baird Compiny’s report and meeting. 
In reflection of the feeling that commercial television is still 
in expensive infancy, Baird preferred ordinary have been 
marked down to under Is. and the deferred to 1s. 9d 
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Share List of Electrical Companies 


Home Evectricity CoMPANIEs. 


Dividend. Rise Yield 

Nom. Price or p.c. 
Previous. Last. Jan. 4. Fall. £s. 
' Bournemouth and Poole ... 1 15 15 67/6 — 490 
City of London 1 7k 7k 48 3 
County of London... we 1 10} 10$ 49/- — 459 
Edmundson’s 7% Pret. ... 1 7 7 33/- _— 4 410 
“Do. Ord. 1 8 9 38/- 414 9 
Elec. Dis. Yorkshire 1 9 9 41/6 610 
Elec. Fin. and Securities ... 1 124 125 24C< CS 415 3 
Elec. Supply Corporation 1 11 12 52/- —_ 412 5 
Lancs Light and Power ... 1 7k 7 «=633/- _ 411 0 
Lond. Assoc. Electric 1 _ 7 31/3 _- 49 6 
London Electric ... see 1 7 8 35/6 —_ 410 2 
London Power Deb. Red. . Stock 65 5 1064 — 414 0 
Metropolitan 1 10 10 45/- 490 
Midland Counties ... 7k 8 37/6 450 
Mid. Elec. Power ... one ie i 8 9 2:06 474 
North Eastern Electric Ordinary 1 6 7 32/- — a>? 6 
Do. 7% Pref. . 1 7 7 34/- -- 424 
Northampton 10 10 45/- 492 
Notting Hill 6% Pref. ... 10 6 6 14 — 459 
North Met. Elec. Ordinary 1 10 #10 8647/6 4 4 2 
Do. do. 6% Pref. 1 6 6 30/- _ 400 
Scottish Power ear 1 8 8 37/- _ 46 6 
South London _... 1 7 7 32/6 46 2 
Whitehall Elec. Invst 74% Pref. 1 7k 7s 21/6 _ 6 196 
Yorkshire Elec. we dec 1 8 8 39/6 — 410 


Boarps. 


Centra! Electricity, 1950-70 . Stock 5 5 113 — 48 6 
1955-75 5 5 116 46 2 

Do. 1951-78 4} 44 109 427 

Do. 1963-938... ,, 34 98 311 5 

London Elec. Trans. Gtd. 24 90xd. — 215 7 

London & Home Counties, 1955-75 __,, 4h 44 110xd. — 4 110 

London Passenger Transport, A... 44 117% 316 9 

Do. do. 4 5 1203 43 0 

\ do. 4 44 80 3 

West Midlands Joint Elec. 1948-68 5 112 49 3 
TELEGRAPH AND TELEPHONE. 

American Tel. & Tel. $160 9 9 1454 -1 6 310 

Anglo-Am. Tel. Pref. Stock 6 6 115} _ 5640 

Do. Def. 1} 283 -- 56 5 3 

Cable & Wireless 54% Pref. ,, 4b 5} +h 5 610 
Do. Income ... 1014 31810 

Globe Tel. & Tel. Ord. ... 44* 54* 15} 313 4 
Do. do. Pref. ... 6 6 133 46 6 

Great Northern Tel. 20 20 40 5 00 

Marconi-Marine ... 1 10 7k 28/9 5 4 4 

Oriental Telephone Ord. ... was 1 12° 12° 3. — 43 6 

Home AND Foreicn TRAMS, ETC. 

Anglo-Arg. Trams First Pref. ... 5 Nil 7/6 
Do. do. 2nd Pref. ... 5 4/6 
Do. do. 5% Deb. ... .. Stock Nil Nil 234 —2 

British Electric Traction Def. Ord. _,, 5 5 1025 —15 
Do. do. Pref. Ord. ... oan 8 8 165 -- 417 0 

Brazil Traction . $100 70cts. $1 12}xd. 8 00 

Brit. Columbia Elec. Rly. Pce. ... Stock 5 5 1034xd. — 414 9 

Mexican Light Common ... . $100 Nil 2 
Do. 1st Bonds . $500 5 5 35 — _ 

Victoria Falls Ord. oe me 1 20 12 3xd, — 400 

West Riding 1 10 2 5 00 

MANUFACTURING COMPANIES. 
Aron Electricity Ord. ... 1 15 15 2 710 0 
Assoc. Elec, Ord. ... 1 8 10 44/6 410 0 
Do. Pref. ... 1 8 8 38/- 446 

Babcock & Wilcox ... 8 10 43/3 412 6 

British Aluminium Ord. ... cee 1 7 10 46/3 _— 460 

British Insulated Ord. ... Stock 20 20 44 =O 46 6 

Brush Ord. .. Stock Nil Nil 254 - 1} 

Callender’s ... aed 1 15 15 4% 391 
Do. 64% Pref. are 1 64 6 31/3 -- 424 

Crompton Parkinson Ord. 5f- 124 128 80/-xd. — 
Do. 8% Pref. ... 1 8 8 37/6 oa 45 4 

Electric Construction 1 7 10 14 510 4 

Enfield Cable Ord. 1 25 25 5% ~ 417 8 

English Electric 1 Nil Nil 30/- 
Do. do. Pref. 1 6 25/6 0 

Ericsson Tel. 28 21810 

Ever Ready 5i- = 35 45 26/- -- 813 2 

Ferranti Pref. 1 7 7 27/6 — 5 110 

G.E.C. Pref. 1 64 63 32/6 400 
Do. Ord. 1 15 17} 6/6 -6d. 411 5 

Henley’s ... 5/- 30 15 19/6 3 16 10 
Do. 44% Pref. 1 4h 400 

India-Rubber Pref. 1 54 5} 3 6 

Johnson & Phillips 4 + 10 41/3 = 417 0 

Lancashire Dynamo 1 10 =—.20 - 518 4 

Siemens Ord. 1 6 28/9 6 4 4 


* Dividends are paid free of Income Tax. 
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Published Specifications 


Compiled expressly for this journal by a firm of chartered 
patent agents. The numbers in parentheses are those under 
which the specifications will be printed and abridged and all 

subsequent proceedings will be taken. 


1935 
24996. ‘‘ Dry batteries.”” F. Maccullum and A. H. Redfern. 
March 9th, 1936. (476554.) 


1936 

6945. ‘‘ Electrolytic condensers and the like.” G. C. Gant, 
D. Swaddle and Plessey Co., Ltd. March 7th, 1936. (476555.) 

9499. ‘‘Illuminated display apparatus.” Vibra-Lite, Ltd. 
April 1st, 1935. (476330.) 

9792. ‘‘Magnetic amplifiers for controlling gas or vapour 
electric-discharge gaps.’ Siemens-Schuckertwerke Akt.-Ges. 
April 18th, 1935. (476331.) 

12624. ‘‘ Electric circuits for the production of current of saw- 
tooth wave form.” F. W. Cackett (Telefunken Ges. fiir Draht- 
lose Telegraphie). May 4th, 1936. (Convention date not 
granted.) (476336.) 

12905. Television, or other apparatus 
an oscillating reflector.”” W. R. Mildenstein and J. F. Best. 
7th, 1936. (476383.) 

135169. Metal-rolling machine to the manufac- 
ture of electric conductors.” Callender’s Cable and Construc- 
thom oe” Ltd., V. Hunter and H. Hill. May 9th, 1936. 
(476485. 

15398. ‘‘ Radio receiving apparatus and the like.’”” Marconi’s 
Wireless Telegraph Co., Ltd. May 3lst, 1935. (476486.) 

15545. ‘‘ Electric condensers.” Dubilier Condenser Co. (1925), 
Ltd. June 3rd, 1936. (Addition to 33555/36.) (476565.) 

15677. “‘Ultra-short-wave magnetron arrangements.” J. 
Pintsch Akt.-Ges. June 4th, 1935. (476567.) 

15765. - ‘Sealing of electric conductors into quartz enve- 
lopes.” General Electric Co. ., V. J. Francis, N. L. Harris 
and J. W. Ryde. June 5th, 1936. (Cognate applications 25436/36 
and 9888/37.)  (476488.) 

15794. ‘‘ Production of oxide cathodes by spraying.” Egye- 
sult Izzolampa Es Villa-Mossagi Reszvenytarsasag. June 5th, 
1935. _(476385.) 

15802. ‘‘ Telephone instruments.” Telephone Manufacturing 
Co., Ltd., J. G. Flint and L. E. Ryall. June Sth, 1936. (476492.) 

15936. ‘Electrolytic production of esters.” Nitro-glycerin 
Aktiebolaget, and V. Ohman. June 8th, 1936. (Addition to 
455463.) 476387.) 


15943. “Electrical switches for hi h-frequency circuits.” 
Baird Television, Ltd., an W. Pugh. June 8th, 1936. 


6430.) 
15987. ‘Railway signalling apparatus.” | Westinghouse 
Brake and Signalling Co., Lid. Jan. 22nd, 1936. (476432.) 

15988. ‘‘ Street lamps, floodlamps, and other provided 
with electric-discharge lamps. D. Starkie and Amplilux Light- 
ing and Illumination Co., Ltd. June 8th, 1936.  (476626.) 

15991. ‘‘Glass to metal joints.’”’ General Electric Co., Ltd., 
R. L. Breadner and E. J. Gutteridge. June 8th, 1936. (476602. 

16000. “‘Image-transforming electron-discharge tubes.” 
British Thomson-Houston Co., Ltd. June 8th, 1935. (476338.) 

16001. ‘‘Electric-discharge lamps.’ British Thomson- 
Houston Co., Ltd., and L. J. Davies. June 8th, 1936. (476433.) 

16021. “Thermal protective devices for electrical apparatus.” 
F. L. Best. June 8th, 1936. (476434.) 

16028. ‘‘ Means for dischar, as electricity from materials and 
machinery.” C. R. A. Chadfield. June 8th, 1936. (Divided 
out of 33513/35. gree 16029/36.) (476436.) 

16031. ‘‘ Methods of fixin nely divided materials to the 
walls of electron-discharge devices.” Baird Television, Ltd., 
B. Hodgson and W. O. Williams. June 8th, 1936. (476437.) 

16049. ‘Electric cables.’”’ Steatit-Magnesia Akt.-Ges. June 
7th, 1935. (476629. 

16064. ‘Adjustment of electric-light switches in electric 
switch boxes.” H. A. Routledge. June 9th, 1936. (476630.) 

16120. ‘Electrical signalling systems.’”’ Automatic Electric 
Co., Ltd. (in liquidation), J. F. Mackenzie and C. Rhodes. 
June 9th, 1936. 1476499.) 

16134. ‘Thermostatic electric switching devices.” British 
Thomson-Houston Co., Ltd., and G. A. Carrick. June 9th, 
1936. (476501.) 

16151. ‘‘ Electric furnaces.” W. W. Triggs (Buffalo Electric 
Furnace Corporation). June 9th, 1936. (476632.) 

16152. _‘‘ Means for supplying materials to electric furnaces.” 
W. wise (er (Buffalo Electric Furnace Corporation). June 


) 
16221. “Light and heat radiating apparatus.” A. F. Berry. 
June 10th, 1936. (476636.) 
16223. Electrical couplings.” British 
Thomson-Houston Co., Ltd., W. E. King and H. E. Goody. 
June 10th, 1936. (476577.) 

16235. “ Apparatus for the switching and adjusting of elec- 
tric circuits and more peer in wireless tuning apparatus.” 
E. W. Hobbs. June 10th, 1936. (Cognate application 18507/36.) 


78.) 
16307. ‘‘ Electric key switches.” Muirhead and Co., Ltd., and 
(476584. 


16339. ‘‘ Electric incandescent lamps.” British Thomson- 
Houston Co., Ltd. June 15th, 1935. (476391.) 

1645. ‘Telephone systems.” Associated Electric Labora- 
tories, Inc. July 12th, 1936. (476587.) 

16552.“ a signals for railways and the like.” D. G. 
Shipp, R. M. Macgregor and Westinghouse Brake and Signal 
Co., Ltd. June 13th, 1936. (476605.) 

16560. ‘‘ Electric split-conductor protective arrangements.” 
British Thomson-Houston Co., Ltd., and P. Mathews. June 
13th, 1936. _(476607.) 

17128. ‘‘ Grid electrodes of thermionic valves.” J. M. Dodds, 
J. H. Ludlow and Metropolitan-Vickers Electrical Co., Ltd. 
June 19th, 1936. (476394.) 

7129. ‘“Thermionic valves, more particularly for operation 
on short wavelengths.” J. M. Dodds, J. H. Ludlow and Metro- 
politan-Vickers Electrical Co., Ltd. June 19th, 1936. (476395.) 

17 “Tone-control in valve amplifiers.” E. K. Cole, Ltd., 
and H. A. Brooke. June 23rd, 1936. (476396.) 

19776. ‘Electrical connecting-caps.” E. Kleinmann and A. 
Mendel. July 16th, 1936. (476513. 
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19829. ‘‘ Electric rotary convertors and converting systems.” 
J. C. Macfarlane and W. A. Macfarlane. July 17th, 1936. 
(Cognate application 11619/37.) (476398.) 

. ‘Coin inlet mechanism for use in prepayment meters, 
for example, for electricity.” Landis and Gyr. Akt.-Ges. 
21st, 1935. (476453) 

6934. Electromagnetic _ General Electric Co., 
Tawcdst ) W. Richards and E. P. Fairbairn. October 5th, 1936. 

33555. ‘‘Electric condensers.” Dubilier Condenser Co. 
(1925), Ltd. December 7th, 1935. (476617.) 


1937 

1724. ‘‘Glass insulators for electrical purposes.”’ Corning 
Glass Works. January 3lst, 1936. (476401) 

2567. ‘‘ Ultra-short-wave magnetron arrangements. H. J. C. 
Forrester (J. Pintsch Akt.-Ges.). June 4th, 1936. (Divided out 
of 476567.) _(476530.) 

2895. ‘Electric regulating systems.” British Thomson- 
Houston Co., Ltd. February Ist, 1936. (476531.) 

4927. ‘‘Explosion-proof tank, especially for liquid immersed 
electric high potential apparatus.” British Thomson-Houston 
Co., Ltd. February 19th, 1936. (476474.) 

5164. ‘‘ Operation of galvanic tin-deposition baths.’’ Siemens 
and Halske Akt.-Ges. July 10th, 1936. (476405.) 

7590. ‘‘Lead-in for cables to transformers, condensers and 
(anehO) Siemens-Schuckertwerke Akt.-Ges. March 14th, 1936. 

8889. ‘‘ Automatic ticketing devices for telephone or like 
exchange systems.’’ Standard Telephones and Cables, Ltd. 
(L. Devaux). July 3rd, 1936.- (Divided out of 472434.) (476410.) 

11696. ‘‘Unwinding of wire, particularly in machines for 
making electric incandescent lamps.” British Thomson-Hous- 
ton Co., Ltd. April 23rd, 1936. (476414.) 

11895. ‘‘Circuit arrangements for regulating the voltage at 
the terminals of an electric device.” Naamlooze Vennootschap 
Philips’ Gloeilampenfabrieken. April 28th, 1936. (476539.) 

13107. ‘‘ Arc-extinguishing tubes for electric circuit-breakers.” 
British Thomson-Houston Co., Ltd. May 16th, 1936. (476368.) 

13299. ‘‘ Short-wave wireless communication systems. Tele- 
funken Ges. fiir Drahtlose Telegraphie. May 8th, 1936. 


15996. ‘Electric high-pressure metal-vapour_ discharge 
tubes.” Naamlooze ennootschap Philips’ Gloeilampen- 
fabrieken. June llth, 1936. (476544.) 

17208. _‘‘Power supply system for electrically driven 
vehicles.”” Soc. Parisienne pour l|’Industrie des Chemins de 
fer et des Tramways Electriques. June 21st, 1937. (Addition 
to 407244.) (476546.) 

17873. ‘‘ Circuits incorporating cathode-ray tubes.” C. H. F. 
Muller Akt.-Ges. June 29th, 1936. (476417.) 

20712. ‘‘Contacts for switches.”’ H. J. Osborn and H. J. 
Osborn Sharp, Ltd. November 10th, 1936. (Divided out of 
30648/36.) (476419.) 

20744. ‘‘High-pressure metal vapour discharge lamps.” 
British Thomson-Houston Co., Ltd., and General Electric Co., 
Ltd. December Ist, 1936. (476420.) 


Trade Mark Applications 


The following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from December 29th :— 

F.E.C.; Forward Electric Co., Ltd., Perry Barr, Birmingham 
(lettering and design). No. 580434. Class 6. Electric carpet 
sweeping machines, vacuum cleaning machines, floor polish- 
ing machines, hair-drying machines, fans, coffee-grinding 
machines, washing machines, and parts thereof. No. 580435. 
Class 13. Electric !ighting, heating and power fittings, electric 
soldering irons, coffee pots and percolators, toasters, irons 
and water boiling utensils, all being metal goods. No. 580436. 
Class 18. Heating, cooking, lighting, refrigerating and venti- 
lating installations.—Forward Electric Co., Ltd., Kingstanding 
Street, Perry Barr. 

Philidyne. No. 581666. Class 6. Dynamos and parts thereof. 
—Philips Lamps. Ltd., 145, Charing Cross Road, W.C.2. 

Philphan. No.. 581325. All goods in Class 15.—Philips 
Lamps, Ltd., 145, Charing Cross Road, W.C.2. | 

Distrene. No. 578656 Class 50. Syrthetic resin produced by 
the polymerisation of hydro-carbons and sold in sheets, rods, 
blocks, shaped pieces or in mouldable form, and articles made 
therefrom.—Honeywill and Stein, Ltd., 15, Regent Street, W.1. 

Tensovic. No. 580948. Class 50. Slabs, sheets, boards, tubes 
and rods made of compressed wood impregnated with arti- 
ficial resin and articles made _ therefrom.—Metropolitan- 
Vickers Electrical Co., Ltd., 1, Kingsway, W.C.2. 


The Meters Act 
At a recent meeting of the Lothians Electric Power Co.’s 
Technical Association, Mr. C. H. A. Collyns lectured on the 
Electricity Supply (Meters) Act, 1936. He remarked that the 
whole industry was being put to great expense to establish 
testing stations and, in addition, would have to pay for the 


actual certification of all meters at 3d. a time. Meter exam- - 


iners had already been appointed and the local examiner had 
already paid two visits to the company’s test room. He 
would call at intervals of about five weeks and test 5 per cent. 
at random. It was necessary, therefore, to have about 700 
meters ready certified, and about 400 in stock for testing dur- 
ing the ensuing period. The Act would seem to allow of 
meters being certified at manufacturers’ works by arrangement 
with the Commissioners. The great drawback to this would 
be the risk of damage during transit. The author’s company 
had obtained approval for the establishment of a sub-standard 
testing station and records of all tests made must be kept in 
a form approved by the Commissioners, but so far no indica- 
tion had been given as to how they wished this done. 
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New Work for Contractors 


Particulars of new works and building schemes for the use of 
electrical installation contractors and traders 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


Barking.—Houses (75), Cavendish Gardens; Leftley Bros., 
Ltd. Clinic, Porters Avenue (£10,280), flats (120), Longbridge 
Road, and hospital, Upney Lane (£33,800); borough engineer. 
Shops, Gale Street; Grays Co-operative Society. Showrooms, 
Wakering Road; A. Sinkins. 

Batley.—Shops, near Crown Street and Wards Hill; Hector 
Bell Estates, Ltd., Batchelor Buildings, Leeds, 9. 

Bedworth.—Houses (800) and shopping centre, &c.; T. 
Dewis, builder, King Street. 

Bexley.—Houses (94), Glenmore Road; borough surveyor. 

Billericay.—Cinema, Chapel Street, for W. French, Birdbrook, 
near Saffron Walden. ; 

Billingham-on-Tees.—Houses; Kitching & Co., architects, 21, 
Albert Road, Middlesbrough. 

Birmingham.—Cinema, Bristol Road South, Longbridge; W. 
Jackson (Langley Green), Ltd., contractors, Langley Green. 
Cinema and snops, Rubery; H. W. Simister, architect, Nor- 
wich Union Chambers, Edmund Street, Birmingham. Factory, 
for Seldex, Ltd., Dulverton Road, Witton: J. & W. Malley, con- 
tractors, 2 to 8, Wills Street, Lozells. Offices, Wharfdale Road, 
Tyseley, for C. H. Parsons & Son, Tyseley; P. H. Hing, archi- 
tect, 121, Colmore Row, Birmingham. Alterations to premises, 
for Ideal Food, Ltd., Blakeland Street, Saltley. Garage 
(£7,120), Lawrence Street, three welfare centres (£28,000), and 
extensions to maternity home (£4,538), Heathfield Road; city 
engineer. 

Blackpool.—Block of shops with flats, Tram Terminus, 
Cleveleys; T. Whitby, builder, &c., Victoria Road, Cleveleys. 

Brierley Hill.—Police station and library, High Street, 
Quarry Bank; R. H. J. Comber, surveyor, Council House, 
Brierley Hill. Four shops and flats, Dudley Fields estate; H. 
Biggs & Co., builders, Kinver. 

Bristol.—Additions to Southville Council schools; Messrs. 
Gleeds, surveyors, 40, Corn Street. | 

Burgess Hill.—Houses (20), St. Andrew’s Road estate; U.D.C. 
surveyor, Council Offices, 32, Church Road. 

Carlisie.—Houses (224), for the City Council; J. Laing & 
Sons, builders, Carlisle. Shopping centre, Blackwell Road, 
—" Park estate; Border - Engineering Co., Milbourne 

reet. 

Chailey.—Houses (13), Ditchling; R.D.C. surveyor. 

Chariton King’s.—Houses (18), Little Herberts Lane; U.D.C. 
surveyor. 

Cheltenham.—Houses (14), Priors Road; J. D. Bendall & 
Sons. Block of shops, Cleevemount estate; G. A. M. Hall, Ltd. 
Cinema, Promenade; Associated Cinema Properties, Ltd. 

Chester.—Police headquarters, Bromborough, Wirral; F. A. 
Browne, county architect, The Castle, Chester. 

Chorley.—Houses (85); borough surveyor. 

Coatbridge.—Houses (300), Woodside Street, Scheme No. 2; 
burgh surveyor. 

Colchester.—Enlargement of Royal Eastern Counties Insti- 
tution (£34,687); Joint Committee. 

Coventry.—Houses, Stoke Aldermore and Canley, for Hous- 
ing Committee. 

artford.—Houses (42), West Hill Drive; J. R. Davies, Ltd., 
37, High Street, Beckenham. 

Datchet.—Conversion of Country Life Hotel into shops and 
flats, for the Churchmead Investment Co., Ltd. 

Dewsbury.—Additions and alterations to Victoria Central 
schools; borough surveyor, Town Hall. 

Dudiley.—Houses (20), Hall Street; A. W. Heathcock, Ltd. 
Eight shops, Stone Street (£7,250); Batham & Beddall. 

Edinburgh.—Sports stadium, Corstorphine district; Dunn & 
Martin, architects, Frederick Street. 

Essex.—School, North Woodford (£29,500), for the E.C.; 
J. Stuart, county architect, County Hall, Chelmsford. 

Hospitals, Crowlands estate, Chadwell Heath (£540,000) and 
Convent estate, Snaresbrook; county architect. 

Gateshead-on-Tyne.—Bank premises, for Barclays Bank, 
Ltd., Trading estate; S. Easten, Ltd., builders, Milburn House, 

Guildford.—Development of Ganghiil Copse estate; A. C. 
Burlingham. 

Haslingden.—Extensions to school (£15,810), for the E.C. 

Hull.—Houses (104), Bilton Grange estate (£34,448); Tarran 
Industries, Ltd. 

ilford.—-Buildings, for Pirie, Appleton and Co., Ltd., Grove 
oer Wallis Gilbert & Partners, 15, Elizabeth Street, London, 


ilkley.—Hospital, Moorland View; W. H. Watson, architect, 
Barstow Square, Wakefield. 

Irish. Free State.—(KILLARNEY).—Fever hospital for 
ort Board of Health; J. J. O’Sullivan & Sons, builders, 

ralee. 

Jarrow-on-Tyne.—Clinic and swimming baths (£38,600); 
borough engineer. 

Kidderminster.—Houses (34), Habberley Lane; Nicholls & 
Ivens. Houses (117), Summerhill estate; Cattell & Young. 

Leeds.—Cinema, Gipsy Lane; F. R. Evans. Cinema, Hen- 
conner Lane, Bramley; A. Cansfield. Extensions to Meanwood 
colony (£205,650); J. Ledgard & Son, Ltd. 

Lewes (Sussrx).—Houses (172), Landport estate; C. T. Butler, 
borough surveyor, Town Hall 


Macclesfield.—Houses (100), Moss Lane estate; E. Hamson, 


borough surveyor. 


Manchester.—Bus depot (£110,000), Wythenshawe, and garage, 
Belle Vue Road, Gorton (£17,850); city engineer. 

School, Parrs Wood, for E.C. Extensions to Chorlton High 
School; Smith & Briggs, Ltd. 

Middlesbrough.—Hotel, Parliament Road, for Cameron & Co., 


‘Ltd.; Kitching & Co., architects, 21, Albert Road. 


Middlesex.—Extensions to Wembley County School (£31,181), 
for the C.C.; Hansard, Ltd., contractors, Great Portland Street, 
London, W.1. 

Montrose.—Building (£50,000) to Rossie Farm school; W. M 
Patrick, architect, Dundee. 

Morecambe.—Houses (23), Burlington Avenue; J. Westwell. 
Concert hall, Marine Road; F. C. Fahy, Ltd. 

Neath.—Houses (30), &c., Tonna Uchaf site; J. T. Jones, 13, 
Orchard Street. 

Newbury.—Houses (10), Bartlemy Road; W. S. Fuller. 

Newcastle-on-Tyne.—Houses (24), Pottery Bank estate, for 
the City Council; city architect. Store, Etherley Road, for 
Towb & Son; C. Solomon, architect, 187, Osborne Road. Altera- 
tions and additions to stores, Chillingham Road, for the Co- 
operative Society; C.W.S. Building Department, West Bland- 
ford Street. Extensions to Dame Allan school (£18,090), Fow- 
bery Crescent; Cackett Burns Dick and McKellar, architects, 
Ellison Place, Newcastle-on-Tyne. 

New Cumnock.—Cinema, Connel Park; W. Govan & Son, 
builders, Prestwick. . 

Normanton.—Houses (122), Dalefield and Dodsworth Hill; 
surveyor, Council Offices, Normanton. 

Northallerton (YORKSHIRE).—School; J. L. Coverdale, archi- 
tect, County Hall. 

Northern itreland.—(Betrast).—Alterations to premises, for 
Town Tailors, Ltd., North Street. 

(£12,831), for Lisburn and _ Belfast 
Regional E.C.; T. & J. Whiteside, contractors, Dundela Cres- 
cent, Belfast. 

Northumberland.—Schools, Pegswood, and remodelling of 
school, Amble, for the C.C.; county architect, Newcastle-on- 
Tyne. Extensions to High School, Monkseaton (£16,500), for 
the County E.C. 

Nuneaton.—Additions to factory, Courtaulds, Ltd., Marl- 
borough Road. 

Oakham.—Houses, Cottesmore, Exton and Whitwell; E. H. 
Farrant, clerk, Council Offices, Catmose House. 

Oldbury.—School, Brandall Lane, Quinton, for E.C.; C. E. M. 
Fillmore, architect, 270, High Street, West Bromwich. 

Ombersley (WoORCESTERSHIRE).—School; Lloyd’s school gover- 
nors. 

Perth.—Houses (200), Muirton; burgh surveyor. 

Plymouth.—Flats and shops, Cornwall Street, Devonport; 
city architect, Guildhall. 

Preston.—Nurses’ Home (£21,000) to Whittingham Mental 
Hospital, for the Committee of Visitors of the Lancashire 
County Council Mental Hospitals Committee; Thomas Croft & 
sais nog contractors, Holme Slack works, Blackpool Road, 

reston. 

Alterations to school, Eldon Street; borough engineer. 

Redcar.—Stores, for Marks & Spencer; Bovis, Ltd., builders, 
82. South Audley Street, London, W.1. 

Rowley Regis.—Alterations to school, Old Hill; secretary, 
Education Offices, Lawrence Lane, Old Hill, Staffordshire. 

Salford.—Flats (208), Ordsall Lane (£130,500); city engineer. 
School, Broughton; P. Howard, architect. 

Scarborough.—Houses (100), Barrowcliff estate; borough engi- 


neer. 

Sheffield.—Houses (15), Hollinshead Road; C. G. Robinson. 
Houses (157), Mansfield Road; Lancashire & Son. Houses (60). 
Moffatt Road; T. Wilkinson & Sons, Ltd. Houses (36), Torbay 
Road; J. Samuel. Houses (29), Stephen Hill; T. V. & W. L. 
Simpson. Cinema, Baslow Road; Buck, Lusby & Buck. 
— Abbeydale Road; W. G. Davies, city architect, Town 

all. 

Slough.—Cinema, Turner’s Nursery site, High Street, for the 
London and Southern Super Cinemas, Ltd.; A. Mather, archi- 
torr, poe Square Chambers, Leicester Square, London, 


Bank premises, shops and offices, 62-64, High Street, for 
National Provincial Bank, Ltd. Factory, 257, Ipswich Road. 
for Slough Estates, Ltd. 

Stanley.—Houses (44), Moor estate; J. D. McLeod, architect. 
21, King Street, Wakefield. : 

Stourbridge.—Alterations and additions to public baths 
(£27,987); T. W. Edwards & Sons. ‘ 

Tunbridge Wells.—Extensions to Kent and Sussex Hospita! 
(£26,250); C. Burns, architect, Stone Lodge, Vale Avenue. 

Tynemouth.—Houses (214), Ridges estate; borough engineer. 

Warwick.—School, Hartshill; A. C. Bunch, architect, Shire 
Hall, Warwick. 

Wellingborough.—Extensions to works, for Cookes (Middles- 
brough), Ltd., Stanley Road. 

Welwyn Garden City.—Houses (124) and flats (£58,178); W. J. 
‘Simms, Sons & Cooke, builders, Sherwood, Nottingham. 

Weymouth.—Bandstand enclosure and pier, for Weymouth 
and Melcombe Regis T.C.; P. Smallman, town clerk. 

Whetstone (MrppLEsex).—Houses and flats, High Road; L. T. 
Swanne. Eight shops and flats, High Road; S. Messer. 

Wombwell.—Houses (98), near Hough Lane; A. & C. Dobson, 
builders, Station Road. 

York.—Houses (10), Nunthorpe View; H. Williamson. Flats 
and houses, Dale Street; city architect. . 

Yorkshire.—School, Whitwood Mere (£15,600), and extensions 
to Senior Council school, Upton (£9,250), for the West Riding 
C.C.; county architect, Wakefield. 
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